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Text :

SOURCE AREA - SO L) ADDRESSES SO L CONTAM NATED BY PAST FACI LI TY OPERATI ONS. AFTER EPA

| SSUED THE PROPOSED PLAN FOR QU2 ( AREA- W DE GROUND WATER) AND REVI EVED ADDI T1 ONAL | NFORMATI ON
VWH CH BECAME AVAI LABLE DURI NG THE PUBLI C COMMVENT PERI OD FOR OQU2, EPA DETERM NED THAT

ADDI TI ONAL ALTERNATI VES TO REMEDI ATE CONTAM NATED SO L AT THE SI TE SHOULD BE DEVELOPED AND
THE PUBLI C PROVI DED THE OPPORTUNI TY TO REVI EW AND COMMVENT ON THESE REMEDI AL ALTERNATI VES.
THUS, EPA DECI DED TO SEPARATE RESPONSE ACTI VI TIES AT THE SI TE | NTO ANOTHER OPERABLE UNI T.
THE ELEVATED LEVELS OF HAZARDOUS SUBSTANCES DETECTED IN SO L BEH ND THE FABRI CATI ON BUI LDI NG
| NDI CATE THAT SOLVENT DI SCARDED BEH ND THE FABRI CATI ON BU LDI NG MAY HAVE CONTRI BUTED TO
GROUND WATER CONTAM NATI ON AT THE SITE. CONTAM NATED SO L CONTI NUES TO CONTRI BUTE TO THE
THREAT POSED BY THE SI TE SI NCE HAZARDOUS SUBSTANCES CONTI NUE TO LEACH FROM THE

SO L INTO THE GROUND WATER SYSTEM AND | NTO SURFACE WATER VI A OVERLAND FLOW

#SHEA
SI TE H STORY AND ENFORCEMENT ACTIVITY

CRYCCHEM | NC. HAS BEEN MANUFACTURI NG METAL PRCDUCTS, PRI MARI LY PRESSURE VESSELS, AT THE SI TE
SINCE 1962. THE METAL FABRI CATI ON PROCESS HI STCRI CALLY | NCLUDED THE USE OF A SCOLVENT CONTAI NI NG
TCA TO WPE AWAY DYE USED TO CHECK FOR FAULTY WELDS. BETWEEN 1970 AND 1982, CRYCCHEM | NC.
REPORTEDLY USED THE SOLVENT AT A RATE OF TWD TO THREE 55- GALLON DRUMS PER YEAR

A SERIES OF ENVI RONMENTAL SAMPLES COLLECTED BETWEEN 1981 AND 1985 BY PADER, CRYOCCHEM | NC. AND
EPA HAVE REVEALED THE PRESENCE COF TCA, 1, 1- DI CHLOROETHANE (DCA), 1, 1-Di CHLORCETHENE ( DCE),

TRI CHLORCETHENE ( TCE), AND TETRACHLORCETHENE (PCE) IN AN ON-SI TE PRODUCTI ON WELL AND | N NEARBY
RESI DENTI AL WELLS. TCA, DCA, DCE, TCE, AND PCE ARE HAZARDOUS SUBSTANCES AS DEFI NED | N CERCLA.
THESE FI ELD | NVESTI GATI ONS AND THE R/ FS STUDY DETECTED THE PRESENCE OF TCA, TCE, PCE, DCA,
ETHYLBENZENE AND XYLENE I N ON-SI TE SO LS.

I'N MAY 1985, EPA CONDUCTED A SITE | NSPECTION (SI) AT THE SI TE AND COLLECTED SAMPLES FROM SO L,
GROUND WATER AND SURFACE WATER. THE RESULTS OF THE SAMPLI NG WOULD BE USED LATER TO DETERM NE | F
THE POTENTI ALLY CONTAM NATED MEDI A AT THE SI TE WOULD REQUI RE CLEANUP UNDER SUPERFUND. | N JUNE
1985, EPA RANKED AND SCORED THE S| TE ACCORDI NG TO THE HAZARD RANKI NG SYSTEM (HRS). THE HRS
EVALUATES HAZARDOUS SUBSTANCES, DEFINED I N CERCLA AND | DENTI FI ED AT A SITE, THEIR M GRATI ON
RQUTES AND THE POTENTI AL RECEPTCRS, (I.E., POPULATI ONS THAT COULD BE EXPOSED TO THE

CONTAM NANTS), AND THEN CALCULATES A SCORE WH CH DETERM NES THE RELATI VE HAZARD POSED BY A SI TE.
IF A SITE SCORES GREATER THAN 28.5 | T CAN BE RECOMMENDED FOR THE NATI ONAL PRI ORI TI ES LI ST (NPL)
MAKING I T ELI G BLE TO RECEI VE FEDERAL MONEY FOR | NVESTI GATI ON AND CLEANUP. THE CRYOCHEM SI TE
SCORED 28. 58, PROPCSED FOR THE NPL I N JULY 1987, AND WAS ADDED TO THE NPL I N OCTCBER 1989.

I N SEPTEMBER 1987, EPA SAMPLED WATER FROM RES| DENTI AL VELLS WTH N 1/4 M LE OF THE CRYCCHEM
PLANT. DUE TO THE DETECTI ON OF ELEVATED LEVELS OF DCE, AND OTHER COMPQUNDS, EPA' S SUPERFUND
REMOVAL PROGRAM | NSTALLED DUAL, ACTI VATED- CARBON FI LTER UNI TS IN THI RTEEN HOVES. A FILTER UNIT
WAS PLACED I N EACH HOME WHERE THE REMOVAL ACTION LEVEL OF 23 UG L (PPB)OF DCE | N DRI NKI NG WATER
WAS EXCEEDED. | N 1991, EPA PLACED CARBON FI LTER UNI TS AT FI VE POTENTI ALLY AFFECTED ADDI TI ONAL
HOMES AND ONE BUSI NESS. FI GURE 3 RESI DENTI AL VELLS CURRENTLY TREATED BY CARBON FI LTER - DEPI CTS
THE RESI DENCES AND BUSI NESS WHERE EPA HAS | NSTALLED A CARBON FILTER UNIT. A POTENTI ALLY
AFFECTED RESI DENCE (OR BUSI NESS) |S LOCATED | N AN AREA THAT COULD BECOME CONTAM NATED AT
UNACCEPTABLE LEVELS.

IN 1987, EPA MET WTH THE PRPS: CRYOCCHEM INC., C S. GARBER & SONS, INC. AND PAST OANERS AND
OPERATCORS COF CRYCCHEM | NC. AND THE CRYOCCHEM | NC. PRCPERTY. | N FEBRUARY 1988, EPA AND THE PRPS
FOR THE SI TE ENTERED | NTO A CONSENT ORDER FOR THE PRPS TO CONDUCT A RI/FS AT THE SITE. THE



R/ FS WAS CONDUCTED PURSUANT TO A STATEMENT OF WORK THAT WAS ATTACHED TO THE CONSENT ORDER AND
WAS COWPLETED | N JUNE 1990 UNDER THE SUPERVI SION OF EPA. THE PURPCSE COF THE RI/FS WAS TO
DETERM NE THE NATURE AND EXTENT OF CONTAM NATI ON AT THE SITE, TO ASSESS THE R SKS TO HUVAN
HEALTH AND ENVI RONVENT PCSED BY THE SI TE, AND TO DEVELOP REMEDI AL ALTERNATI VES THAT WOULD
ADDRESS THE Rl SKS PCSED BY THE SI TE.

TO SI MPLI FY AND EXPEDI TE REMEDI AL ACTI ON AT THE SITE, EPA DIVIDED THE SI TE | NTO THREE MANAGEABLE
COVPONENTS OR CPERABLE UNITS. THE THREE OPERABLE UNI TS ARE:

1. OPERABLE UNIT 1 (OUl) - DRI NKI NG WATER SUPPLY;
2. OPERABLE UNIT 2 (OU2) - AREA WDE GROUND WATER, AND,
3. OPERABLE UNIT 3 (OU3) - SOURCE AREA (SO L).

I'N MAY 1991, A FOCUSED FEASI BI LI TY STUDY (FFS) ADDRESSI NG OPERABLE UNI T 3 WAS COVPLETED,
EVALUATI NG ALTERNATI VES FOR REMEDI ATI NG THE SO L BEHI ND THE FABRI CATI ON BU LDI NG THAT REPORT
WAS THE BASI S FOR THE PROPOSED PLAN AND TH S ROD, BUT SOME REVI SI ONS HAVE OCCURRED.

#HCP
H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

EPA HAS SEVERAL PUBLI C PARTI Cl PATI ON REQUI REVMENTS WH CH ARE DESCRI BED | N SECTI ONS 113(K) (2) (B),
117(A), AND 121(F)(1)(G OF CERCLA 42 USC SS 9613(K) (2) (B), 9617(A) AND 9621(F) (1) (0 .

THE PROPCSED PLAN FOR QU3 WAS RELEASED TO THE PUBLI C ON AUGUST 8, 1991. A COPY WAS MAILED TO
EACH PRP AND ALSO TO LOCAL GOVERNMENT COFFI CI ALS. THE PROPCSED PLAN DEFI NED A 30- DAY PERI CD

DURI NG WHI CH THE PUBLI C HAD THE OPPORTUNI TY TO COMVENT ON THE PROPOSED PLAN AND THE REMEDI AL
ALTERNATI VES CONSI DERED FOR QU3. THE 30- DAY PUBLI C COMMENT PERI CD PROVI DED I N THE PROPOSED PLAN
STARTED AUGUST 8, 1991 AND ENDED SEPTEMBER 9, 1991.

ON AUGUST 8, 1991, EPA PUBLI SHED A NOTI CE OF AVAI LABI LI TY OF THE PROPOSED PLAN AND
ADM NI STRATI VE RECORD | N TWD LOCAL NEWSPAPERS. THE NOTI CE WAS PUBLI SHED | N THE READI NG
TI MES/ EAGLE AND | N THE BOYERTOAN TI MES.

THE PUBLI C WAS ENCOURAGED TO REVI EW THE PROPCSED PLAN AND ADM NI STRATI VE RECORD AND TO SUBM T
COMMENTS ON EPA' S PREFERRED REMEDI AL ALTERNATI VE. THE PUBLI C WAS @ VEN ADDI TI ONAL OPPORTUNI TY TO
COMMENT ON THE PROPCSED PLAN AT A PUBLI C MEETI NG HELD AT THE EARL TOWNSHI P BUI LDI NG ON AUGUST

15, 1991. AT TH S MEETI NG REPRESENTATI VES FROM EPA ANSWERED QUESTI ONS AND RECEI VED COMVENTS
ABQUT THE SI TE, THE REMEDI AL ALTERNATI VES UNDER CONSI DERATI ON, AND THE PREFERRED ALTERNATI VE.
COMMUNI TY RESPONSE TO THE PREFERRED ALTERNATI VE | S SUMVARI ZED W THI N THE " COMPARATI VE ANALYSI S
OF ALTERNATI VES' SECTION OF THI'S ROD. A STENOGRAPH C REPCRT OF THE PUBLI C MEETI NG WAS PREPARED
BY EPA. A RESPONSE TO COMMVENTS RECEI VED DURI NG THE 30- DAY PUBLI C COMMVENT PER OD |'S | NCLUDED AS
PART OF TH'S RCD I N THE RESPONSI VENESS SUMVARY ( APPENDI X A) .

THE R REPORT AND THE FS REPORTS ARE | NCLUDED I N THE ADM NI STRATI VE RECORD FOR THE SI TE, LOCATED
AT THE EARL TOANSHI P BU LDI NG I N AUGUST 1991. THE ADM NI STRATI VE RECORD CONTAI NS DOCUMENTS THAT
SERVED AS THE BASI S FOCR EPA' S SELECTI ON OF REMEDI AL ALTERNATI VES FOR THE SITE. THE

AVAI LABI LI TY OF THESE DOCUMENTS WAS STATED | N THE PROPCSED PLAN.

THE | NDEX FOR THE ADM NI STRATI VE RECORD | S CONTAI NED W THI N APPENDI X B. THI S DECI SI ON DOCUMENT
I'S ALSO BASED UPON COMVENTS CONTAI NED W THI N A STENOGRAPHI C REPCRT COF THE PUBLI C MEETI NG ON
AUGUST 15, 1991 AND OTHER COMMENTS RECEI VED BY EPA DURI NG THE 30- DAY PUBLI C COMMVENT PERI CD,

WH CH ARE | NCLUDED I N THE SI TE FI LE MAI NTAI NED AT EPA. THE STENOGRAPH C REPORT AND COMMENTS



W LL BE ADDED TO THE ADM NI STRATI VE RECORD.

#SRR
SCOPE AND ROLE OF CPERABLE UNIT 3

AS DESCRI BED ABOVE, EPA HAS DI VI DED THE CRYOCHEM SI TE | NTO THREE MANAGEABLE COVPONENTS COR
OPERABLE UNITS. THE THREE OPERABLE UNI TS ARE:

1. OPERABLE UNIT 1 (OUl) - DRI NKI NG WATER SUPPLY;
2. OPERABLE UNIT 2 (OU2) - AREA WDE GROUND WATER, AND,
3. OPERABLE UNIT 3 (OU3) - SOURCE AREA (SO L).

TH S ROD ADDRESSES QU3, WHICH | S THE FI NAL RESPONSE ACTI ON FOR THE SI TE. THERE ARE NO PRI NCI PAL
THREATS ASSOCI ATED W TH QU3.

THE ELEVATED LEVELS OF CONTAM NANTS DETECTED I N SO L BEH ND THE FABRI CATI ON BU LDI NG | NDI CATE
THAT SOLVENT SPI LLED ONTO THE GROUND BEHI ND THE FABRI CATI ON BU LDI NG MAY HAVE CONTRI BUTED TO
GROUND WATER CONTAM NATI ON AT THE SI TE. CONTAM NATED SO L CONTI NUES TO CONTRI BUTE TO THE THREAT
POSED BY THE SI TE SI NCE CONTAM NANTS CONTI NUE TO LEACH FROM THE SO L | NTO THE GROUND WATER
SYSTEM  ALTHOUGH THE CONCENTRATI ONS OF CONTAM NANTS I N THE SO L WERE PROBABLY MUCH H GHER THAN
THOSE CURRENTLY DETECTED, EPA | NTENDS TO REDUCE THE REMAI NI NG CONTAM NANTS, I N CRDER TO M NI M ZE
THE THREAT TO THE GROUND WATER FROM THE CONTAM NATED SO L.

EXPOSURE TO THE CONTAM NATED GROUND WATER, WHI CH | S THE DRI NKI NG WATER SUPPLY I N THE AREA, 1S
THE PRI MARY RI SK POSED BY THE S| TE SI NCE CONTAM NANTS ARE | NGESTED VI A DRI NKI NG WATER VELLS AND
I NHALED THRQUGH DOVESTI C USE OF CONTAM NATED WATER. THE REMEDI AL ACTI ON FOR QU1- DRI NKI NG WATER
IS NOWIN THE REMEDI AL DESI GN STAGE WHI CH MEANS THAT EPA | S DEVELCPI NG SPECI FI C PLANS FOR

| MPLEMENTATI ON OF A CLEAN DRI NKI NG WATER SUPPLY REMEDY. THE REMEDY FCOR QU1- DRI NKI NG WATER | S
DETAI LED IN THE ROD FOR QUL PREPARED BY EPA | N SEPTEMBER 1989.

W TH EPA OVERS| GHT, THE POTENTI ALLY RESPONSI BLE PARTI ES ANALYZED AREA- W DE GROUND WATER (OU2)
UNDER A STUDY COVPLETED I N JUNE 1990. THI' S STUDY DETERM NED THAT THE CONTAM NATED GROUND WATER
BENEATH THE SI TE SHOULD BE EXTRACTED, TREATED BY A PROCESS CALLED Al R STRI PPI NG AND

DI SCHARGED TO A STREAM NEAR THE SITE. IN AIR STRI PPI NG A M XTURE OF AR AND CONTAM NATED WATER
I'S FORCED THROUGH A TOAER CONCURRENTLY, CAUSI NG THE CONTAM NANTS TO MOVE FROM THE WATER TO THE
AR, WHERE TOTAL ORGANIC EM SSIONS WLL BE LESS THAN 10 PPM BY VEI GAT. TH' S REMEDY | S DESCRI BED
IN DETAIL IN A RECORD OF DECI SI ON PREPARED BY EPA | N SEPTEMBER 1990. EPA | S CURRENTLY PREPARI NG
PLANS TO LOCATE AND S| ZE THE TREATMENT SYSTEM FOR THE GROUND WATER APPRCPRI ATELY.

IN THE RECORD OF DECI SI ON FOR OU2, EPA DECI DED THAT THE GROUND WATER SHOULD BE REMEDI ATED TO
MAXI MUM CONTAM NANT LEVELS, NON-ZERO MAXI MUM CONTAM NANT LEVEL GQOALS, CR BACKGROUND, WHI CHEVER
IS LONEST. TO THE EXTENT PRACTI CABLE, QU3 WLL REMEDI ATE THE REVAI Nl NG SQURCE OF GROUND WATER
CONTAM NATI ON TO A DEGREE WHI CH |'S CONSI STENT WTH THE GOALS OF THE REMEDY FCR QU2.

#SSC
SUMVARY CF SI TE CHARACTERI STI CS

THE RI/FS WAS CONDUCTED TO DETERM NE THE EXTENT AND NATURE OF CONTAM NATION AT THE SITE. THE
RESULTS OF THE R ARE DI SCUSSED I N THI S SECTI O\

DURI NG FORVER CPERATI ONS AT THE CRYCCHEM | NC. PLANT, A SOLVENT CONTAI NI NG TCA WAS USED TO CLEAN



DYE FROM METAL WELDS. THE AMOUNT OF SCLVENT REPORTEDLY USED BETWEEN 1970 AND 1982 WAS

APPROXI MATELY THREE 55- GALLON DRUMS PER YEAR  CRYOCHEM | NC. ALSO REPORTED THAT A SPILL CF AN
UNKNOM AMOUNT OF SOLVENT FROM A 55- GALLON DRUM OCCURRED AT SOME UNSPECI FI ED TI ME I N THE PAST.
SPI LLED SCLVENT WOULD HAVE COLLECTED I N THE SHOP DRAINS AND FLOAED, THROUGH UNDERGROUND PI PES,
INTO A SVALL STREAM LOCATED ALONG THE WESTERN EDGE OF THE CRYOCHEM | NC. PRCPERTY.

DURING THE RI, THE SUWP | NTO WH CH THE SCLVENT SPI LL REPORTEDLY OCCURRED WAS EXAM NED,

HYDRAULI CALLY TESTED, AND DETERM NED TO BE | NTACT. THE PI PES THROUGH WHI CH THE SOLVENT WOULD
HAVE FLOWED | NTO THE ON-SI TE STREAM WERE ALSO EXAM NED, HYDRAULI CALLY TESTED, AND DETERM NED TO
BE INTACT. THUS, | T REMAINS UNCLEAR I F THE REPORTED SPI LL OF SCLVENT CAUSED GROUND WATER
CONTAM NATI ON AT THE SITE. THE APPROXI MATE EXTENT OF GROUND WATER CONTAM NATI ON | S DEPI CTED ON
FI GURE 4 EXTENT OF GROUND WATER CONTAM NATI ON.

THE DESI GN SPECI FI CATI ONS AND CRI TERI A OF ANY GROUND WATER REMEDI ATI ON SYSTEM TO BE CONSTRUCTED
AT THE SI TE WOULD BE BASED, | N PART, UPON THE LOCATI ON OF CONTAM NATED SO L AND THE TYPE AND
AMOUNT CF CONTAM NANTSI DENTI FIED WTH N THE SO L. FOR EXAMPLE, THE EXTRACTI ON WELLS WOULD BE
LOCATED TO ENSURE THAT CONTAM NANTS LEACHI NG FROM THE SO L | NTO GROUND WATER WOULD BE COLLECTED
BY THE EXTRACTI ON VEELLS.

A SO L GAS SURVEY WAS PERFORMED OVER AREAS SUSPECTED OF CONTRI BUTI NG TO THE VOLATI LE ORGANI C

GROUND WATER CONTAM NATI ON I N THE AREA. THE SO L GAS SURVEY WAS USED AS A SCREENI NG TOOL AND
CORRELATED WTH SI TE H STOR ES TO | DENTI FY SURFACE SO L SAMPLE LOCATION. THE SO L GAS SURVEY
FOCUSED ON SI X AREAS OF POTENTI AL SO L CONTAM NATI ON:

1) CRYCCHEM INC. AND C.S. GARBER PROPERTI ES

2) FANCYH LL MOBI L STATI ON

3) R AND R GARBER, | SC, AND KEEN ELECTRI C PRCPERTI ES
4) CRYCCHEM | NC. FORMER GRAVEL PIT

5) TREXLER PROPERTY

6) HEI MBACH DUWP SI TE AT THE WLLING S PROPERTY

SO L VAPCR SAMPLES WERE ANALYZED AT 181 LOCATI ONS OVER FI VE MONTHS THROUGHOUT THE SURVEY AREA.
THE SO L PROBE WAS DRI VEN THREE FEET | NTO THE SO L WHERE PCSSI BLE. OCCASI ONALLY, THE PRCBE
COULD NOT BE DRI VEN THREE FEET DEEP DUE TO SHALLOW BEDROCK OR GROUND WATER. FOR EXAMPLE,
SHALLOW BEDROCK AND GROUND WATER BEHI ND THE FABRI CATI ON BU LDI NG PRECLUDED THE PROBE FROM BEI NG
DRI VEN DEEPER THAN TWENTY | NCHES. SAMPLES WERE COLLECTED AT SHALLOWER DEPTHS | N THESE PARTI CULAR
CASES. SO L VAPOR SAMPLES WERE MEASURED W THI N THE CRYCCHEM | NC. FABRI CATI ON BUI LDI NG BY

DRI LLI NG HOLES THROUGH THE CONCRETE FLOCR OF THE PLANT.

THE MOST SI GNI FI CANT READI NGS OBSERVED DURI NG THE SO L GAS SURVEY WERE AROUND AND BELOW THE
CRYOCCHEM | NC. PLANT. OTHER S| GNI FI CANT READI NGS WERE MEASURED AT C.S. GARBER, |SC, FANCYH LL
MOBI L STATION, R AND R GARBER, AND THE GARBER ESTATE. THESE H GHER SO L GAS READI NGS WERE
CONSI DERED | N SELECTI NG LOCATI ONS FOR OBTAI NI NG SURFACE SO L SAVMPLES. MO STURE AFFECTED THE
SURVEY | NSTRUMENT THROUGHOUT THE SO L GAS SURVEY. TH S EFFECT | S BELI EVED TO BE THE CAUSE OF
SO L GAS READI NGS AT LOCATI ONS WHERE LABCRATCRY ANALYSI S OF SO L SAMPLES DI D NOT DETECT

SI GNI FI CANT VOLATI LE ORGANI C SO L CONTAM NANTS.

SO L GAS SURVEY DATA WERE CORRECTED FOR CALI BRATI ON VAR ABI LI TY AND | NSTRUMENT DRI FT BY
SUBTRACTI NG AMBI ENT Al R READI NGS MEASURED AT EACH SAMPLE LOCATI ON FROM DI RECT READI NGS. AFTER
REVI EW NG CORRECTED DATA, VALUES OF 40 (NO UNITS) AND ABOVE WERE CHOSEN TO REPRESENT PCSSI BLE
CONTAM NANT SOURCES. TH'S VALUE REPRESENTS SI GNI FI CANT DCA AND TCA CONCENTRATI ONS

( APPROXI MATELY 100 PPM AND 70 PPM RESPECTI VELY) AND RELATI VELY LOW CONCENTRATI ONS OF DCE, TCE,
AND PCE ( APPROXI MATELY 3-5 PPM BASED ON THE RELATI VE RESPONSE OF EACH COVPOUND. ALSO THE

DI FFERENCE I N THE RESULTS OF SAMPLE ANALYSES CONDUCTED W TH AND W THOUT THE DESI CCANT WAS W THI N



A VALUE OF 40 FOR THE MAJORI TY OF THE SAWPLES (APPROXI MATELY 72 PERCENT). THE ANALYSES THAT HAD
DI FFERENCES EXCEEDI NG A VALUE OF 40 HAD HI GH DI RECT READI NGS (W O DESI CCANT) WH CH WERE
I NCLUDED I N | NTERPRETI NG RESULTS.

SURFACE SO L SAMPLES WERE COLLECTED FROM FOUR OF THE SI X AREAS (1) | NVESTI GATED DURI NG THE SO L
GAS SURVEY, NOTED BELOW

1) CRYCCHEM INC. AND C.S. GARBER

2) FANCYH LL MOBI L STATI ON

3) R AND R GARBER, | SC, AND KEEN ELECTRI C
4) HEI MBACH DUWP

(1) NEITHER THE CRYCCHEM |INC. FORVER GRAVEL PI T NOR THE TREXLER PROPERTY WERE FOUND TO BE
POSSI BLE CONTAM NANT SOURCES.

NI NETEEN SAMPLE LOCATI ONS WERE CHOSEN BASED ON SI TE HI STORIES, SI TE CHARACTER STICS, AND THE
RESULTS OF THE SO L GAS SURVEY. THE 19 SAMPLES WERE COLLECTED FROM A DEPTH NO GREATER THAN 36
| NCHES.

DURI NG THE RI AND DURI NG PREVI QUS | NVESTI GATI ON, VOCS WERE DETECTED IN SO L SAMPLES COLLECTED AT
THE SI TE. THE H GHEST CONCENTRATI ONS WERE DETECTED IN A SAMPLE COLLECTED FROM A DEPTH CF 9 TO
12 I NCHES BEH ND THE FABRI CATI ON BUI LDING  THE LEVELS OF CONTAM NANTS FOUND I N SO L SAMPLES
ARE DEPI CTED | N TABLE 1 SUMVARY OF SURFACE SO L SAMPLE ANALYSES.

THE ELEVATED LEVELS OF CONTAM NANTS DETECTED I N SO L NEAR THE FABRI CATI ON BU LDI NG | NDI CATE THAT
SOLVENT SPI LLED BEH ND THE FABRI CATI ON BUI LDI NG MOST LI KELY CONTRI BUTED TO GROUND WATER

CONTAM NATI ON AT THE SI TE. THE ELEVATED CONCENTRATI ONS OF XYLENE AND ETHYLBENZENE I N SO L
SAMPLE #17 MOST LI KELY RESULTED FROM M NCR SPI LLS OF FUEL DURI NG REFI LLI NG OF THE FUEL TANK
LOCATED NEAR THE BACK DOCR  (SEE FIGURES 5 AND 6 APPROXI MATE AREA OF SO L CONTAM NATI ON.)

THE BEDROCK BENEATH THE S| TE CONSI STS OF FRACTURED QUARTZI TE ( HARDYSTON FORMATI ON) AND
CRYSTALLI NE LI MESTONE (LEI THSVI LLE FORMATI ON) OVERLAI N BY SO L DERI VED FROM WEATHERED BEDROCK

( OVERBURDEN) ( SEE FI GURE 7 GEOLOG C MAP, AND FI GURE 8 GEOLOG C CROSS SECTION). A FRACTURE CAN
BE CONSI DERED TO BE ANY BREAK | N THE ROCK MATRIX. GROUND WATER MOVES PREDOM NANTLY THROUGH THE
FRACTURE SYSTEM AND THROUGH SCLUTI ON CAVI TI ES FORVED WHEN CERTAI N M NERALS | N THE BEDROCK

DI SSOLVE OR WEATHER FROM THE ROCK MATRI X OVER TIME. THEREFORE, RES| DENTIAL OR OTHER WELLS
PENETRATI NG THE SAME FRACTURES OR FRACTURE SYSTEMS CONTAI NI NG GROUND WATER CONTAM NATED FROM
THE SI TE MAY THEMSELVES BECOVE CONTAM NATED. SOMVE RESI DENTI AL WELLS ARE CONTAM NATED BY THE
SAVE VOCS AS THOSE FOUND | N GROUND WATER BENEATH THE SI TE AND I N SO L BEH ND CRYOCHEM INC.'S
FABRI CATI ON BUI LD NG

A LARGE FAULT, WHICH I S A FRACTURE ALONG WH CH TWD SEPARATE BLOCKS OF THE BEDROCK HAVE MOVED,

EXI STS SQUTH OF THE SITE. THE FAULT IS SIGNIFI CANT | N THAT I T SEPARATES CRYSTALLI NE LI MESTONE,
WH CH | S ALSO BENEATH THE SI TE, FROM RED SHALE. AS GROUND WATER MOVES TOMRDS THE FAULT I T MAY
MOVE UPWARD AND DI SCHARGE AT THE SURFACE IN THE FORM OF SPRINGS. SI MPLIFI ED, GROUND WATER

DI SCHARCGES AS SPRINGS SINCE I T I'S EASI ER FOR GROUND WATER TO MOVE UP THE FAULT THAN IT IS FOR I T
TO MOVE | NTO THE RED SHALE.

DURI NG THE R, SEVERAL GROUND WATER MONI TORI NG VEELLS WERE | NSTALLED AT AND NEAR THE SI TE ( FI GURE
9 LOCATI ONS OF GROUND WATER MONI TORI NG WELLS). THE MAI N OBJECTI VE OF | NSTALLI NG MONI TORI NG VELLS
WAS TO DETERM NE THE EXTENT OF GRCUND WATER CONTAM NATI ON.  WELLS WERE | NSTALLED | N CLUSTERS,
(I.E., A SHALLOWNWVELL WAS | NSTALLED ADJACENT TO A DEEP WELL), FOR THE PURPCSE OF DETERM NING | F
THE CONTAM NATI ON WAS CONFI NED TO SHALLOW ZONES CR HAD SPREAD DEEPER | NTO THE GROUND WATER
SYSTEM  SI NCE GROUND WATER TENDS TO M GRATE I N DI SCRETE ZONES, SUCH AS A DEEP FRACTURE, THE



MONI TORI NG VELLS WERE CONSTRUCTED TO ALLOW A SAMPLE TO BE COLLECTED FROM ElI THER THE SHALLOW CR
DEEP ZONE. THE SAMPLI NG RESULTS FROM THESE WELLS SUGGEST THAT THE CONTAM NATI ON |'S NOT CONFI NED
TO SHALLOW GROUND WATER ZONES SI NCE BOTH SHALLOW AND DEEP MONI TORI NG VEELLS CONTAI NED

CONTAM NANTS. HOWEVER, THE CONCENTRATI ONS OF CONTAM NANTS | N THE SHALLOW GROUND WATER SAMPLES
ARE TYPI CALLY H GHER THAN THE CONCENTRATI ONS | N THE DEEPER SAMPLES SUGGESTI NG THAT CONTAM NANTS
MAY NOT HAVE SUNK TO THE BOTTOM CF THE GRCUND WATER SYSTEM NO VINYL CHLCRIDE, WHHICH IS A
DEGRADATI ON PRCDUCT OF TCE AND A KNOMN HUVAN CARCI NOGEN, HAS BEEN DETECTED I N THE RESI DENTI AL
VELLS CR MONI TORI NG VELLS.

THE RESULTS OF GROUND WATER SAMPLI NG DURI NG THE Rl | NDI CATE THAT THE AREA OF GROUND WATER
CONTAM NATI ON EXTENDS FROM THE CRYOCHEM | NC. FACI LI TY NEARLY 2500 FEET SQUTHEAST TO SEVERAL
SPRI NGS LOCATED ALONG THE TRI BUTARY TO | RONSTONE CREEK ( NEAR TRQUT FARV). BASED UPON THE
RESULTS OF THE R, THE PLUVE OF CONTAM NATED GROUND WATER NMAY EXTEND FURTHER SOUTH THAN THESE
SPRI NGS. HOWEVER, THE PRESENCE OF THE FAULT AND THE LARGE SPRI NGS NEAR THE TRQUT FARM SUGGEST
THAT GROUND WATER IS DI SCHARG NG TO SURFACE WATER AT THE SPRI NGS LOCATED ALONG THE TRI BUTARY
TO | RONSTONE CREEK.  TYPI CALLY H GH ELEVATI ON AREAS, E. G, SAND H LL OR FANCY HI LL, ARE AREAS
WHERE GROUND WATER | S RECHARGED BY PRECI Pl TATI ON. | N RECHARCGE AREAS, GROUND WATER TYPI CALLY
MOVES FROM HI GH ELEVATI ON TO LOW ELEVATI ON, OR DOAWWWARD., GROUND WATER EVENTUALLY MOVES TOWARDS
LOVLYI NG AREAS, E. G, SWAMPS AND STREAMS, AND THEN MAY MOVE UPWARD TO DI SCHARGE | NTO SURFACE
WATER. THE PRESENCE OF SPRI NGS CAN BE AN | NDI CATI ON THAT GROUND WATER | S MOVI NG UPWARD TO THE
GROUND SURFACE.

THE LATERAL DI MENSI ONS OF THE PLUVE OF CONTAM NATED GROUND WATER ARE NOT FULLY DEFINED IN THE
AREAS SQUTHEAST OF FANCY HI LL AVENUE. HOWEVER, THE RESULTS OF RESI DENTI AL WELL SAMPLI NG AND THE
DI STRI BUTI ON OF CONTAM NANTS | N SURFACE WATER AND GROUND WATER NEAR THE TROUT FARM | NDI CATE THAT
THE PLUVE CONTI NUES TO MOVE SQUTHEASTERLY FROM FANCY HI LL  AVENUE, WHERE I T IS DEFI NED BY

RESI DENTI AL WELL SAMPLI NG TO THE SPRINGS NEAR THE TROUT FARM THE VOLUME CF CONTAM NATED
GROUND WATER |'S ESTI MATED TO BE NEARLY 1.5 BILLI ON GALLONS ASSUM NG A UNI FORM DEPTH OF

CONTAM NATI ON OF 300 FEET AND M NI VAL LATERAL DI SPERSI ON OF THE PLUME.

SI NCE CONTAM NATED GROUND WATER DI SCHARGES TO STREAMS ON AND NEAR THE SITE (I.E., INTO THE

ON- SI TE STREAM AND | NTO THE STREAM NEAR THE TRQUT FARM, SURFACE WATER NEAR THE SITE IS ALSO
CONTAM NATED. THE LEVEL OF CONTAM NATI ON W THI N THE SURFACE WATER QUI CKLY DI SSI PATES DOANSTREAM
FROM THE AREA WHERE CONTAM NATED GROUND WATER | NTRODUCES THE CONTAM NANTS | NTO THE SURFACE
WATER. CONTAM NANT LEVELS I N THE SURFACE WATER ARE MOST LI KELY REDUCED BY VOLATI LI ZATI ON AND

DI LUTI ON.  THE CONTAM NATED SURFACE WATER IS LI M TED TO THE ON-SI TE STREAM AND TO THE AREA

| MVEDI ATELY DOMNSTREAM OF THE SPRI NGS AT THE SOUTHERN EXTENT OF THE PLUME

THE R RESULTS ALSO SUGCGEST THAT A POTENTI AL SOURCE OF GROUND WATER CONTAM NATI ON EXI STS
SOVEWHERE NORTH OF THE SI TE. SEVERAL RESI DENTI AL WELLS LOCATED NORTH OF THE SI TE CONTAI NED THE
H GHEST LEVELS OF TCE DETECTED (3 SAMPLES, 18 PPB TO 77 PPB) IN THE GROUND WATER  SI NCE
GROUND WATER IN THE AREA GENERALLY FLOAS FROM NORTH TO SQUTH, GROUND WATER CONTAM NATED BY TCE
FROM AN COFF- SI TE SOURCE NORTH OF CRYCCHEM | NC. MAY HAVE M GRATED ONTO, AND MAY CONTI NUE TO

M GRATE ONTO, THE SI TE. TCE WAS DETECTED AT H GH CONCENTRATI ONS | N HOMES NORTH OF THE SI TE.

A VWETLAND AREA WAS | DENTI FI ED AT THE SI TE. THE WETLAND AREA | S UPSTREAM OF THE AREA WH CH HAS
BEEN | DENTI FI ED AS THE SOURCE OF THE SI TE- RELATED GROUND WATER AND SURFACE WATER CONTAM NATI ON
AND THEREFORE | S MOST LI KELY NOT | MPACTED BY THE SI TE- RELATED CONTAM NATION.  ONE OBLI GATE
WETLAND SPECI ES, THE COVMON CATTAIL, WAS | DENTI FI ED I N THE WETLAND AREA. NO OTHER WETLAND AREAS,
EXCEPT THE STREAM | TSELF, WERE | DENTI FI ED.

APPENDI X C CONTAI NS A SUMVARY OF ALL SAMPLI NG DATA COLLECTED DURING THE RI/ FS.



#SSR
SUMVARY CF SI TE RI SKS

DURI NG THE REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY, A BASELI NE Rl SK ASSESSMENT WAS CONDUCTED
VWH CH QUANTI FI ED THE RI SKS POSED BY THE SI TE | F NO RESPONSE ACTI ON VERE TAKEN TO ADDRESS

S| TE- RELATED CONTAM NATI ON. BOTH EPA AND JACA CORPORATI ON (ON BEHALF OF THE PRPS) CONDUCTED A
BASELI NE RI SK ASSESSMENT. THE FOCUS OF EACH Rl SK ASSESSMVENT WAS TO DETERM NE HEALTH EFFECTS
THAT WOULD RESULT FROM EXPOSURE TO THE CONTAM NANTS OF CONCERN ASSOCI ATED WTH THE SITE. THE
RESULTS OF EPA' S ASSESSMENT WERE CONSI DERED PREVI QUSLY, AND EPA' S RESULTS ARE CONSI STENT W TH
RESULTS OBTAI NED BY JACA CORPCRATI ON ON BEHALF OF THE PRPS.

RESI DENTI AL DRI NKI NG WATER WAS SAVPLED TW CE DURI NG THE REMEDI AL | NVESTI GATI ON/ FEASI BI LI TY STUDY
BY THE POTENTI AL RESPONSI BLE PARTI ES AND MANY TI MES BY EPA.  RESI DENTI AL USE OF GROUND WATER
FROM 14 RESI DENTI AL WELLS NEAR THE SI TE COULD RESULT | N AN UPPERBOUND EXCESS LI FETI ME CANCER
RISK OF 1 X (10-2).

TH'S CANCER RI SK LEVEL MEANS THAT | F THE GROUND WATER WERE NOT CLEANED, OR AN ALTERNATE WATER
SUPPLY WERE NOT PROVI DED, AND RES| DENTS CONTI NUED TO USE CONTAM NATED GROUND WATER, NOT MORE
THAN ONE ADDI TI ONAL PERSON PER ONE HUNDRED PECPLE COULD CONTRACT CANCER DUE TO EXPCSURE VI A

I NGESTI ON AND | NHALATION. TH'S RISK IS I N ADDI TI ON TO THE RI SK POSED BY ALL OTHER SOURCES,
E.G, A 30,000 CHANCE QUT OF 1, 000, 000 OF CONTRACTI NG CANCER FROM SMOKI NG THE NCP STATES THAT
AN ACCEPTABLE RI SK RANGE |'S BETWEEN 1 X (10-4) (1 IN 10,000 OR 100 IN 1,000, 000) AND 1 X (10-6)
(1 IN 1,000,000). HOWNEVER EPA STRIVES TO REDUCE RISK TO THE 1 X (10-6) LEVEL AND THUS USES
TH'S LEVEL AS THE PO NT OF DEPARTURE WHEN | T CONSI DERS A SI TE REMEDY.

OTHER RI SKS POSED BY THE SI TE RESULT FROM POTENTI AL EXPOSURES VI A | NCI DENTAL | NGESTI ON COF
SURFACE WATER, DERVAL CONTACT W TH SURFACE WATER, AND FI SH | NGESTI ON.  TABLE 2 SUWMVARY COF
EXPOSURE PATHWAYS | DENTI FI ES THE EXPOSURE PATHWAYS ASSCOCI ATED W TH THE AFFECTED MEDI A

| DENTI FI ED ABOVE.

THESE Rl SKS ARE, HOMNEVER, MJCH LESS THAN THOSE ASSOCI ATED W TH RESI DENTI AL USE OF CONTAM NATED
GROUND WATER. THE RI SK TO CH LDREN AND ADULTS FROM ALL EXPCSURE PATHWAYS COVBINED IS 1 X (10-2)
(1 ADDI TI ONAL PERSON PER 1 HUNDRED PECPLE). THE RI SK ESTI MATES ARE CALCULATED USI NG VAR QUS
CONSERVATI VE ASSUMPTI ONS ABOUT THE LI KELI HOOD OF EXPCSURE, THE AMOUNT OF EXPOSURE, AND THE
TOXIC TY OF THE CHEM CALS. THE ASSESSMENT OF RI SK | NVOLVES MANY ASSUMPTI ONS ABOUT THE AMOUNT OF
EXPOSURE TO CONTAM NANTS. EPA STRI VES TO SELECT PROTECTI VE REMEDI ES AND THUS UTI LI ZES RI SK

ESTI MATI NG ASSUVPTI ONS THAT ARE SOVEWHAT CONSERVATI VE, E. G, EPA USES THE UPPER BOUND ESTI MATES
OF THE MEAN VALUES OF CERTAI N PARAMETERS AND THE 90TH PERCENTI LE FOR OTHERS. FOR EXAVPLE, EPA
ASSUMES THAT AN | NDI VI DUAL LI VES AT THE SAME RESI DENCE FOR 30 YEARS DURI NG WHI CH HE | S EXPOSED
TO CONTAM NANT LEVELS EQUAL TO THE UPPER CONFI DENCE LEVEL OF THE MEAN. TABLE 3 EXPCSURE
ASSESSMENT ASSUMPTI ONS - LI STS EACH OF THE ASSUVPTI ONS EPA USED TO CALCULATE EXPOSURE TO
CONTAM NANTS OF CONCERN AT THE SITE. THE EXPOSURE SCENARI O, WHI CH |'S DEVELCPED USI NG THE
ASSUMPTI ONS | DENTI FI ED BELOW | S A REASONABLE NMAXI MUM EXPOSURE SCENARI O

CHEM CAL | NTAKES ARE CALCULATED BY COMBI NI NG THE AMOUNT OF CHEM CAL ( EACH CONTAM NANT OF
CONCERN) W TH THE DURATI ON OF THE EXPOSURE TO THE CONTAM NATED ENVI RONVENTAL MEDI A.

THE CHEM CALS DESCRI BED BELOW WERE FOUND I N THE SO L BEHI ND THE FABRI CATI ON BU LDI NG AND VERE
CONSI DERED DURI NG THE RI SK ASSESSMENT:

1,1, 1- TRI CHLORCETHANE. | NHALATI ON EXPOSURE TO HI GH CONCENTRATI ONS OF
1,1, 1- TR CHLORCETHANE DEPRESSES THE CENTRAL NERVOUS SYSTEM ALTERS

CARDI OVASCULAR FUNCTI ON, AND DAMAGES THE LUNGS, LIVER, AND KIDNEYS I N
ANI MALS AND HUMANS. | RRI TATION COF THE SKIN AND MJCOUS MEMBRANES | S ALSO



ASSCCl ATED W TH HUVAN EXPOSURE TO 1, 1, 1- TCA

1, 1- DI CHLORCETHANE. BASED ON LI M TED EVI DENCE OF CARCINOGENICI TY IN TWD
ANl VAL SPECI ES (RATS AND M CE), EPA CONSI DERS 1, 1- DI CHLORCETHANE TO BE A
CLASS C PCsSI BLE HUVAN CARCI NOGEN. | NHALATI ON EXPOSURE CAUSES HEADACHE,
DI ZZI NESS, NAUSEA, VOM TI NG ABDOM NAL PAI N, | RRI TATI ON OF MJCQUS
MEMBRANES, AND LI VER AND KI DNEY DAMAGE. DERVAL EXPCSURE MAY CAUSE
DERVATI TI S.

TETRACHLORCETHENE. EPA CONSI DERS TETRACHLORCETHENE (PCE) A CLASS B2
PROBABLE HUVAN CARCI NOGEN, BASED ON EVI DENCE THAT PCE CAUSES LI VER
TUMORS WHEN ADM NI STERED CRALLY TO M CE.  NON- CANCER EFFECTS CAUSED BY
PCE IN ANI MALS | NCLUDE NEURCLOG CAL DEPRESSI ON, | NCREASED LI VER

VI GHT/ BODY WEI GHT RATI OS, DECREASED BODY WEI GHT, | NCREASED LI VER

TRI GLYCER DES, DECREASED DNA CONTENT OF CELLS, ALTERED LI VER ENZYME
ACTIVITY, NECROSIS, DECGENERATI ON AND POLYPLO DY. THE ONLY TOXI C EFFECT
DOCUMENTED | N HUVANS | S OLFACTCORY DESENSI TI ZATI ON.

TRI CHLORCETHENE. EPA CONS| DERS TRI CHLORCETHENE ( TCE) A CLASS B2
PROBABLE HUVAN CARCI NOGEN, BASED ON TUMCRS REPORTED | N TWD STRAINS CF

M CE EXPCSED TO TCE BY TWD ROUTES, AND I N MALE RATS EXPCSED CRALLY. TCE
PRODUCES MUTATI ONS AND UNSCHEDULED DNA SYNTHESI S | N BACTERI A AND MOUSE
CELLS, EVIDENCE WH CH SUPPCRTS THE B2 CLASSI FI CATION. TCE ALSO AFFECTS
BONE MARROW CENTRAL NERVOUS SYSTEM LIVER, AND KIDNEY I N ANl VALS AND
HUVANS.  NON- CANCER EFFECTS | NCLUDE NARCOSI S, ENLARGEMENT CF LI VER AND
KI DNEY W TH ACCOVPANYI NG ENZYME CHANGES, DEPRESSED HEME SYNTHESI S, AND

I MMUNO- SUPPRESSI ON.

ETHYLBENZENE. ETHYLBENZENE IS A SKIN AND EYE | RRITANT. THERE IS SOME
EVI DENCE SUGGESTI NG THAT | T CAUSES ADVERSE REPRODUCTI VE EFFECTS I N

ANI MALS.  ORAL AND | NHALATI ON EXPCSURE CAUSES M NOR LI VER AND KI DNEY
CHANGES | N RATS.

XYLENE. XYLENE IS TOXI C TO FETUSES | N RATS AND M CE; | N HUMVANS,
EXPOSURE TO H GH LEVELS ADVERSELY AFFECTS THE CENTRAL NERVQOUS SYSTEM AND
I RRI TATES MUCOUS MEMBRANES. XYLENE HAS NOT BEEN FOUND TO BE EI THER A
MJTAGEN CR CARCI NOGEN.

CURRENT AND POTENTI AL FUTURE EXPOSURE SCENARI OS WERE EVALUATED I N THE R SK ASSESSMENT. Sl NCE
RESI DENTI AL WELLS THAT ARE AFFECTED ARE EQUI PPED W TH CARBON FI LTERS, | NGESTI ON OF CONTAM NATED
GROUND WATER WAS CONSI DERED TO BE A POTENTI AL FUTURE EXPOSURE. FOR EXAMPLE, AN | NDI VI DUAL COULD
BE EXPOSED |F A NEWWELL WAS DRI LLED I NTO THE CONTAM NATED AREA OR | F THE EXI STI NG FI LTER UNI TS
WERE NOT PROPERLY MAI NTAI NED. THUS, THE ESTI MATES ARE BASED UPON LEVELS OF CONTAM NANTS IN
UNTREATED WATER. FUTURE USE SCENARI OS ALSO ASSUME THAT CURRENT EXPOSURES CONTI NUE | NTO THE
FUTURE, |.E., NO REMED ATI ON OCCURS. CURRENT EXPOSURE SCENARI OS | NCLUDE | NCI DENTAL | NGESTI ON COF
SURFACE WATER WHI LE PLAYI NG THE CONTAM NATED STREAM DERVAL (SKIN) CONTACT W TH SURFACE WATER
WHI LE PLAYI NG I N THE STREAM | NCI DENTAL | NGESTION OF SO L BY A CH LD WHO TRESPASSES BEH ND
CRYCCHEM I NC.'S FABRI CATI ON BU LDI NG, AND | NGESTI ON OF FI SH CAUGHT | N THE CONTAM NATED STREAM
DERVAL CONTACT W TH CONTAM NATED SO L BY CRYCCHEM | NC. WORKERS AND | NHALATI ON OF CONTAM NANTS
FROM SO L BY CRYOCCHEM | NC. WORKERS ARE POTENTI AL EXPCSURE PATHWAYS, BUT WERE NOT EVALUATED BY
EPA SINCE THE RISK I S EXPECTED TO BE M NI VAL, |.E, LESS THAN 1 X (10-6). JACA EVALUATED
EXPOSURE TO CRYCCHEM | NC. WORKERS AND DETERM NED THAT EXPOSURES FROM CONTAM NATED SO L WERE
VELL BELOW ( SAFER THAN) ACCEPTABLE RI SK- BASED LEVELS. THERE |'S NO SI GNI FI CANT Rl SK FROM DI RECT
CONTACT WTH THE SO L.



CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELCPED BY EPA' S CARCI NOGEN RI SK ASSESSMENT

VER! FI CATI ON ENDEAVOR (CRAVE) FOR ESTI MATI NG EXCESS LI FETI ME CANCER Rl SKS ASSCCI ATED W TH
EXPOSURE TO POTENTI ALLY CARCI NOGENI C ( CANCER- CAUSI NG CHEM CALS. CPFS, WH CH ARE EXPRESSED | N
UNI TS OF (MJ KG DAY) (-1), ARE MULTI PLI ED BY THE ESTI MATED CHEM CAL | NTAKE OF A POTENTI AL

CARCI NOGEN, | N M& KG DAY, TO PROVI DE AN UPPER BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER RI SK
ASSCCI ATED W TH THE EXPOSURE AT THAT | NTAKE LEVEL. THE TERM "UPPER BOUND' REFLECTS THE
CONSERVATI VE ESTI MATE OF THE RI SKS CALCULATED FROM THE CPF. USE OF TH S APPRQOACH MAKES
UNDERESTI MATI ON OF THE ACTUAL CANCER RI SK H GHLY UNLI KELY. CPFS ARE DERI VED FROM THE RESULTS CF
HUVAN EPI DEM OLOG CAL STUDI ES OR CHRONI C ANI MAL Bl QASSAYS TO WH CH ANI MAL- TO- HUVAN

EXTRAPCLATI ON AND UNCERTAI NTY FACTORS HAVE BEEN APPLI ED. CPFS FOR THE CONTAM NANTS OF CONCERN
ARE SHOM | N TABLE 4.

REFERENCE DOSES ( RFDS) HAVE BEEN DEVELOPED BY EPA FOR | NDI CATI NG THE POTENTI AL FOR ADVERSE
HEALTH EFFECTS FROM EXPCSURE TO CHEM CALS EXH Bl TI NG NONCARCI NOGENI C EFFECTS.  RFDS, WHI CH ARE
EXPRESSED I N UNI TS OF MJ KG DAY, ARE ESTI MATES COF LI FETI ME DAILY EXPOSURE LEVELS FOR HUNVANS,

I NCLUDI NG SENSI Tl VE | NDI VI DUALS, WH CH ARE EXPECTED TO HAVE NO ADVERSE | MPACT.  ESTI MATED

I NTAKES OF CHEM CALS FROM ENVI RONVENTAL MEDIA (E. G, THE AMOUNT OF CHEM CAL | NGESTED FROM
CONTAM NATED DRI NKI NG WATER) CAN BE COWPARED TO THE RFD. RFDS ARE DERI VED FROM HUVAN

EPI DEM OLOG CAL STUDI ES OR ANI VAL STUDI ES TO WH CH UNCERTAI NTY FACTCORS HAVE BEEN APPLI ED

(E. G, TO ACCOUNT FOR THE USE OF ANl MAL DATA TO PREDI CT EFFECTS ON HUVANS). THESE UNCERTAI NTY
FACTORS HELP TO ENSURE THAT THE RFDS WLL NOT UNDERESTI MATE THE POTENTI AL FOR ADVERSE

NONCARCI NOGENI C EFFECTS TO OCCUR.  RFDS FOR THE CONTAM NANTS OF CONCERN ARE DEPI CTED | N TABLE 4.

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL BY THE CPF. THESE
Rl SKS ARE PROBABI LI TI ES THAT ARE GENERALLY EXPRESSED | N SCI ENTI FI C NOTATION (E.G, 1 X (10-6),
OR1IN1 MLLIQON). AN EXCESS LIFETI ME CANCER RISK OF 1 X (10-6) | NDI CATES THAT, AS A PLAUSI BLE
UPPER BCOUND, AN | NDI VI DUAL HAS A ONE IN ONE M LLI ON CHANCE OF DEVELCPI NG CANCER AS A RESULT OF
S| TE- RELATED EXPOSURE TO A CARCI NOGEN OVER HI S OR HER ENTI RE LI FETI ME. EXCESS LI FETI ME CANCER
RI SK ASSCCI ATED W TH SI TE- RELATED EXPCSURES ARE DEPI CTED I N TABLES 5 - 7.

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT IN A SINGLE MEDIUM | S
EXPRESSED AS A HAZARD QUOTI ENT (OR THE RATI O OF THE ESTI MATED | NTAKE DERI VED FROM THE

CONTAM NANT CONCENTRATION IN A G VEN MEDI UM TO THE RFD FOR THE CONTAM NANT). BY ADDI NG THE
HAZARD QUOTI ENTS FOR ALL CONTAM NANTS WTH N A MEDI UM OR ACRCSS ALL MEDIA TO WH CH A @ VEN
POPULATI ON MAY REASONABLY BE EXPCSED, THE HAZARD | NDEX (H') CAN BE GENERATED. THE H PROVI DES A
USEFUL REFERENCE PO NT FOR GAUG NG THE POTENTI AL SI GNI FI CANCE OF MULTI PLE CONTAM NANT EXPOSURES
WTH N A SINGLE MEDI UM OR ACRCSS ALL MEDIA. AN HI GREATER THAN 1 SUGGESTS SOME | NDI VI DUALS MAY
BE EXPOSED TO NONCARCI NOGENS AT LEVELS ABOVE "SAFE' LEVELS. THE H S ASSCCI ATED W TH

S| TE- RELATED EXPOSURES ARE DEPI CTED I N TABLES 8 - 10.

BECAUSE RECEPTCR POPULATI ONS COULD REASONABLY BE EXPCSED BY ALL THE EXPCSURE ROUTES EVALUATED,

RI SKS AND HAZARD | NDEXES FROM EACH EXPOSURE ROUTE WERE COVBI NED IN TABLES 7 AND 10. SI NCE
EXPOSURE TO MORE THAN ONE CHEM CAL COULD OCCUR THROUGH ANY OF THE EXPOSURE PATHWAYS,

CARCI NOGENI C RI SKS AND HAZARD QUOTI ENTS FOR EACH CHEM CAL WERE ADDED TO OBTAIN THE TOTAL R SK OR
H FOR EACH PARTI CULAR EXPCSURE PATHWAY. CANCER RI SKS TO CH LDREN AND ADULTS WERE ALSO COvVBI NED
UNDER THE ASSUMPTI ON THAT CHI LDREN RAI SED NEAR THE SI TE M GHT CONTI NUE TO LI VE THERE AS ADULTS.
HAZARD | NDEXES FOR CH LDREN AND ADULTS WERE NOT COVBI NED BECAUSE THEY WERE BASED ON 1 YEAR
RATHER THAN LI FETI ME, EXPOSURES.

THE TOTAL UPPER BOUND EXCESS LI FETI ME CANCER RI SK ASSCCI ATED W TH THE FUTURE USE SCENARI O

I NCLUDI NG ALL CURRENT USE EXPOSURES WAS 1.23 X (10-2), OR APPROXI MATELY 1 IN 100. TH S MEANS
THAT FOR EVERY M LLI ON PECPLE EXPGSED TO SI TE- RELATED CONTAM NANTS, NO MORE THAN 10, 000 COULD
CONTRACT CANCER DUE TO THEI R EXPOSURE. THERE ARE SEVERAL | MPORTANT CAVEATS TO THI S ESTI MATE:



1. NEARLY ALL THE R SK WAS ASSOCI ATED W TH RESI DENTI AL VEELL WATER, WHI CH
I'S CURRENTLY BElI NG TREATED W TH CARBON FILTER UNITS. THEREFORE, THI S
EXPOSURE |'S NOT PRESENTLY OCCURRI NG

2. MOST OF THE RESI DENTI AL WELL Rl SK WAS ASSOCI ATED WTH DCE WHICH IS A
CLASS C CARCINOGEN. THI'S CLASSI FI CATI ON MEANS THAT ANI MAL TUMOR DATA
FOR THI S COVWOUND ARE EQUI VOCAL. I T IS PCSSI BLE THAT DCE 1S NOT

CARCI NOGENI C | N HUVANS.

3. THE RI SK ESTI MATE APPLIES O\NLY TO THE MOST CONTAM NATED HOVES.
CANCER RI SKS AT THE OTHER HOVES WOULD PROBABLY BE LESS.

THE TOTAL H ASSOCI ATED W TH THE FUTURE USE SCENARI O WAS 1.47 FOR ADULTS AND 6. 00 FOR CHI LDREN
TH S R SK ORI G NATED ALMOST ENTI RELY FROM VEELL WATER. THE H FOR | NHALATI ON MAY BE ARTI FI G ALLY
LOW SI NCE | NHALATI ON RFDS WERE NOT AVAI LABLE FOR FOUR OF THE COVPQUNDS.

THE FOLLOW NG FACTORS CONTRI BUTED ELEMENTS OF UNCERTAINTY IN THE R SK ASSESSMENT: 1) THE ACTUAL
OR POTENTI AL USE OF THE CONTAM NATED STREAM FOR RECREATI ON, 2) LIM TED SAMPLE DATABASE FOR SOME
MEDI A (E. G, SURFACE WATER), 3) CARCI NOGENI C CONTAM NANTS AT THE SI TE HAVE BEEN FOUND TO CAUSE
CANCER I N ANI VALS ONLY, 4) CPFS WERE EXTRAPOLATED FROM H GH DOSES d VEN TO ANI MALS TO LOW DOSES
RECEI VED FROM ENVI RONVENTAL EXPOSURES, 5) CARCI NOGENI C POTENCY WAS EXTRAPCLATED FROM ANI MALS TO
HUMANS ON THE BASI S OF DOSE PER SURFACE AREA, 6) NON- CANCER EFFECTS WERE EXTRAPCLATED FROM

ANl MALS TO HUMANS BY A SET OF PROTECTI VE 10- FOLD UNCERTAI NTY FACTCORS, AND 7) DATA ON SYNERA SM
OR ANTAGONI SM AMONG THE CONTAM NANTS WERE NOT AVAI LABLE. HOWEVER, THE MAJORITY OF THE R SK
POSED BY THE SI TE RESULTED FROM CONTAM NATED GROUND WATER WHI CH HAS AN EXTENSI VE DATABASE CF

H GH QUALI TY SAMPLES, |.E., SAWPLES WH CH PASSED A THORQUGH QUALI TY ASSURANCE/ QUALI TY CONTRCL
REVI EW

THE REMEDY SELECTED FOR QU1- DRI NKI NG WATER ELI M NATES THE RI SK FROM | NGESTI NG GROUND WATER AND
SHONERI NG THE REMEDY FOR QOUZ2- GROUND WATER PREVENTS THE CURRENT CONTAM NATI ON FROM SPREADI NG
AND WOULD REDUCE THE CONTAM NATI ON TO SAFE LEVELS. THE REMEDY FCR QU3- SO L REMOVES SO L

CONTAM NATI ON, AND ACTS | N CONJUNCTI ON W TH THE GROUND WATER REMEDY TO REDUCE THE PRI NCI PAL
THREAT AT THE SITE. ESSENTIALLY, THE SO L WLL BE ELIM NATED AS A SI GNI FI CANT SOQURCE CF GROUND
WATER CONTAM NATI ON.

THERE 1S NO SI GNI FI CANT HUVAN HEALTH RI SK DUE TO DI RECT CONTACT WTH THE SO L. THE DEGREE OF
GROUND WATER CONTAM NATI ON RESULTI NG FROM LEACHI NG OF THE CONTAM NANTS FROM THE SO L | NTO THE
GROUND WATER IS EXPECTED TO BE WTHI N THE LIM TS CONSI DERED SAFE. HOWEVER, THE LEVEL OF SO L
CONTAM NATI ON | S EXPECTED TO DETECTABLY AFFECT THE GROUND WATER AND MAY | NCREASE THE REMEDI AL
TIME FOR QU2.

THE SUMVERS METHCD ( PER EPA/ 540/ 2- 89/ 057) ESTI MATES CONCENTRATI ONS OF VOLATI LE ORGAN C COVPOUNDS
(VOCS) IN SO L THAT WOULD RESULT | N CONCENTRATI ONS OF THE VOCS | N GROUND WATER ABOVE A SPECI FI ED
LEVEL (SUCH AS A LEVEL THAT | S PROTECTI VE OF HUVAN HEALTH - MCLS, OR A LEVEL THAT WOULD
DETECTABLY AFFECT GROUND WATER - BACKGROUND). TH S METHCD PROVI DES A CONSERVATI VE RESULT, BUT
HERE THE CALCULATI ON WAS ESPECI ALLY CONSERVATI VE I N LI GHT OF THE ASSUMPTI ON THAT 90 PERCENT COF
THE PRECI Pl TATI ON WOULD | NFI LTRATE.  COVMONLY, | NFI LTRATI ON ACCOUNTS FOR LESS THAN 25 PERCENT OF
PRECI PI TATION. AT THE SI TE, HONEVER, THE CONTAM NATED SO L LI ES BENEATH A ROOF OVERHANG THAT
MAY DI RECT RAI NFALL ONTO THE SO L. ALTHOUGH SOVE RUNOFF UNDOUBTEDLY OCCURS, ASSUM NG THAT 90
PERCENT OF THE RAI NFALL | NFI LTRATES RESULTS I N A MAXI MUM LEACH NG RATE FCR VCCS.

THE SUMVERS MODEL WAS EVALUATED FOR PCE, TCA, DCA, TCE, ETHYL BENZENE AND XYLENE BEH ND THE
FABRI CATI ON BU LDI NG THE ALLOMBLE LEVEL IN THE SO L WAS EXAM NED, FI RST UTI LI ZI NG THE MAXI MUM
CONTAM NANT LEVEL (MCL) IN THE WATER, WHI CH | S AN ENFORCEABLE EPA- SET STANDARD CONS| DERED TO BE



PROTECTI VE CF HUVAN HEALTH.

SOME OF THE ALLOMBLE CONCENTRATI ONS MAY SEEM H GH (E. G, XYLENE) DUE TO THE FACT THAT THE
CONTAM NANT |'S NOT PARTI CULARLY TOXI C AND ADSCRBS STRONGLY TO ORGANI C MATTER I N SO L.

ALTHOUGH THE LEVELS OF CONTAM NATION IN THE SO L ARE W TH N THE PARAMETERS THAT EPA WOULD

CONSI DER PROTECTI VE OF HUVMAN HEALTH, FURTHER REMEDI ATI ON | S NECESSARY TO PREVENT ADDI Tl ONAL
LEACH NG OF CONTAM NATES FROM THE SO L TO THE GROUND WATER  EPA ANTI Cl PATES THAT SO L

REMEDI ATI ON WLL REMOVE THE THREAT OF CONTI NUED LEACH NG OF CONTAM NANTS TO THE GROUND WATER AND
ELI M NATE THE NEED TO REMOVE THESE SUBSTANCES FROM THE GROUND WATER IN THE FUTURE. | T SHOULD
ALSO SERVE TO REDUCE THE AMOUNT COF TI ME NECESSARY FOR THE OPERATI ON OF THE GROUND WATER

REMEDI ATI ON SYSTEM

NO FEDERALLY LI STED OR PROPCSED ENDANGERED CR THREATENED SPECI ES ARE KNOMN TO OCCUR ON OR NEAR
THE SI TE.  NO ENDANGERED CR THREATENED SPECI ES LI STED BY THE COMWONWEALTH OF PENNSYLVANI A ARE
KNOMW TO EXIST ON OR IN THE VICINITY OF THE SI TE, BUT ONE STATE ENDANGERED SPECI ES, THE BOG
TURTLE, MAY EXI ST ON OR NEAR THE SI TE. NO STRUCTURES LI STED ON THE NATI ONAL REGQ STER COF

H STORI C PLACES EXI ST WTHI N EARL TOMSHI P, BERKS COUNTY, PENNSYLVANIA. THE | RONSTONE BRI DCE,
WH CH CROSSES THE | RONSTONE CREEK AT FARM NGTON AVENUE | N DOUGLASS TOANSHI P, BERKS COUNTY,
PENNSYLVANI A, |'S LI STED ON THE NATI ONAL REG STER OF HI STORI C PLACES, BUT IS NOT LOCATED NEAR THE
SI TE AND WOULD NOT BE | MPACTED BY THE ALTERNATI VES CONS|I DERED FOR REMEDI ATI ON OF THE SI TE.

#DA
DESCRI PTI ON OF ALTERNATI VES

TH S SECTI ON OF THE ROD DESCRI BES THE PROCESS OF SCREENI NG AND DEVELOPI NG REMEDI AL ALTERNATI VES
AND DI SCUSSES | N DETAI L EACH OF THE SO L REMEDI ATl ON ALTERNATI VES EVALUATED | N THE PROPOSED
PLAN. REMEDI AL ALTERNATI VES WERE DEVELCPED TO MEET THE REMEDI AL CBJECTI VES OF TH S RESPONSE
ACTION. THE REMEDI AL OBJECTI VES ARE | DENTI FI ED | N TABLE 12.

BASED UPON THE SCREENI NG AND EVALUATI ON OF POTENTI ALLY APPLI CABLE REMEDI AL TECHNOLOG ES AND
MANAGEMENT OR PROCESS CPTI ONS AND THE REQUI REVENT W THI N THE NCP ( SEE 40 CFR S 300. 430(E)(6)) TO
EVALUATE A "NO ACTI ON' ALTERNATI VE, THE FOLLOW NG REMEDI AL ACTI ON ALTERNATI VES HAVE BEEN
SELECTED FOR FURTHER DEVELOPMENT AND DETAI LED EVALUATI ON:

1. NO ACTI ON.

2. SAMPLI NG OF CONTAM NATED AREA FOLLOAED BY SO L VAPCR EXTRACTI ON
(INSITU OR EX-SITU, REMOVAL OF SO L AND DI SPCSAL | N AN APPROVED RCRA
LANDFI LL, AND CONFI RVATORY SAMPLI NG

3. SAMPLI NG OF CONTAM NATED AREA FOLLOWED BY SO L VAPOR EXTRACTI NG
(IN-SITU OR EX-SI TU), AND CONFI RVATORY SAMPLI NG

4. SAVPLI NG OF CONTAM NATED AREA FOLLOWED BY REMOVAL OF CONTAM NATED
SO L AND DI SPOSAL | N AN OFF- SI TE | NCI NERATCR, AND CONFI RVATORY SAMPLI NG

5. SAMPLI NG OF CONTAM NATED AREA FOLLOWED BY CAPPI NG

THE FOCUSED FEASI BI LI TY STUDY DEVELOPED ALTERNATI VES TO REMEDI ATE THE SO L. BASED UPON

I NFORVATI ON RECEI VED DURI NG THE PREPARATI ON COF THE PROPCSED PLAN, THE ALTERNATI VES PRESENTED
BELOW ARE NOT | DENTI CAL TO THE ALTERNATI VES | DENTI FI ED | N THE FEASI BI LI TY STUDY, BUT EMPLOY MJCH
OF THE SAME TECHNOLOG ES AND PROCESS COPTIONS.  ALL COSTS AND | MPLEMENTATI ON TI MES PRESENTED



BELOW ARE ESTI MATES.

I T SHOULD ALSO BE NOTED THAT ALL ALTERNATI VES OTHER THAN "NO ACTI ON' REQUI RE FURTHER SAMPLI NG CF
THE CONTAM NATED SO L AREA TO BE COVPLETED PRI OR TO REMEDI ATION OF THE SO L TO BETTER DEFI NE THE
AREA CF CONTAM NATI ON.  CONFI RVATCRY SAMPLI NG WOULD BE CONDUCTED AT THE APPROPRI ATE TI ME AFTER
THE REMEDI AL ACTION. AT THI'S PO NT, AN ESTI MATED 70 CUBI C YARD OF SO L NEEDS TO BE REMEDI ATED.
THE COST OF THE SAMPLI NG HAS BEEN | NCLUDED | N EACH ALTERNATI VE EXCEPT FOR THE NO ACTI ON
ALTERNATI VE (FOR WHICH I T | S NOT APPLI CABLE) .

THE SAMPLI NG SHALL BE PERFORMED | N THE AREA BEHI ND THE FABRI CATI ON BUI LDI NG AT THE FOLLOW NG
LOCATI ONS (SEE FI GURE 10 LOCATI ONS OF PRELI M NARY SAMPLES):

1) SO L VAPCR SAMPLE SI TE #13
2) BETWEEN SO L VAPOR SAMPLE SI TES #17 AND #22
3) SO L VAPCR SAMPLE SI TE #18

ONE SAMPLE SHALL ALSO BE TAKEN ON THE EAST SIDE OF THE FABR CATI ON BU LDI NG FROM THE WET AREA
DI RECTLY I N THE FRONT OF THE DOOR (NEAR RAI LROAD TRACKS). TH'S LOCATION IS SLI GHTLY WEST OF
SO L VAPCR PRCBE LOCATI ON 32.

ANOTHER SAMPLE SHALL BE TAKEN FROM THE DRAI N QUTSI DE THE FABRI CATI ON BU LDI NG ALSO ON THE EAST
SIDE OF THE BULDING |F THERE IS LIQUI D STANDING IN THE DRAIN. A M N MUM CF FQUR PRELI M NARY
SAMPLES WLL BE TAKEN

EACH SAMPLE SHALL BE TAKEN AT A DEPTH OF APPROXI MATELY 8 TO 12 | NCHES, AND THE SAMPLES WLL BE
ANALYZED | NDI VI DUALLY FOR VOCS. THE LOCATI ON OF THE THREE CONFI RVATORY SAMPLES WLL BE
DETERM NED I N THE FI ELD.

I'F SI GNI FI CANT CONTAM NATION IS FOUND IN El THER OF THE TWD ADDI TI ONAL SAMPLES TAKEN EAST COF THE
FABRI CATI ON BUI LDI NG THEN THE PUBLI C WLL BE PROVI DED W TH AN OPPORTUNI TY TO COMVENT ON THE
PROPCSED REMEDI ATI ON OF THOSE AREA(S) SI NCE THE POTENTI AL FOR CONTAM NATI ON OF THOSE AREAS WAS
NOT ADDRESSED | N THE PROPCSED PLAN.

ALTERNATI VE 1: NO ACTI ON

CAPI TAL COST: $0
ANNUAL Q&M $0
PRESENT WORTH: $0
| MPLEMENTATI O\ $0

THE NATI ONAL CONTI NGENCY PLAN (NCP) REQUI RES THAT EPA CONSI DER A "NO ACTI ON' ALTERNATI VE FOR
EACH SITE. TH S ALTERNATI VE NEI THER PROVI DES FOR SO L REMEDI ATI ON NCR DCES | T REDUCE FURTHER
SPREAD OF CONTAM NATI ON FROM THE CONTAM NATED SO L. TH' S ALTERNATI VE SERVES AS A BASELI NE
AGAI NST WH CH THE OTHER ALTERNATI VES SHOULD BE COVPARED.

UNDER THE NO ACTI ON ALTERNATI VE, THE SI TE WOULD REMAI N UNDER PRESENT CONDI Tl ONS.

ALTERNATI VE 2: SAMPLING SO L VAPOR EXTRACTION (I N-SITU OR EX-SI TU, REMOVAL AND DI SPCSAL IN A
RCRA SUBTI TLE C LANDFI LL, AND CONFI RVATCRY SAMPLI NG

CAPI TAL COST: $ 106,000 - $ 119, 000

ANNUAL Q&M $0

PRESENT WORTH: $1
9

| MPLEMENTATI O\

06,000 - $ 119,000
HS

2



TH'S ALTERNATI VE CALLS FOR SO L SAMPLI NG FOLLOMED BY SO L VAPOR EXTRACTION (IN-SITU OR EX-SI TU),
AND REMOVAL AND DI SPCSAL I N A RCRA SUBTI TLE C LANDFI LL, AND SAMPLI NG TO MEASURE THE AMOUNT OF
CONTAM NANT REDUCTI ON.

IN EX-SITU SO L VAPOR EXTRACTI ON, THE SO L | S EXCAVATED, AND TREATED W TH N THE SAME AREA COF
CONTAM NATI ON WTH A VACUUM EXTRACTI ON SYSTEM

THE EXTRACTED VAPCR IS CAPTURED I N A CARBON FILTER UNIT AND THE CARBON | S PROPERLY DI SPCSED OF
OR REGENERATED ACCORDI NG TO FEDERAL AND STATE REGULATIONS. THE AIR STREAM | S SAMPLED AT
PREDETERM NED TI ME | NTERVALS TO PROVI DE AN ONGO NG EVALUATI ON OF THE PRCCESS. SO L REMEDI ATI ON
I'S COVPLETE WHEN EQUI LI BRIUM OCCURS. THE SO L IS THEN SAMPLED TO MEASURE THE DECREASE I N THE
CONTAM NANT LEVELS TO ASSURE THAT EACH CONTAM NANT | S PRESENT AT A CONCENTRATI ON CF LESS THAN 2
PPM

IN-SITU SO L VAPOR EXTRACTI ON EMPLOYS THE | NSTALLATI ON OF VACUUM EXTRACTI ON PROBES TO REMOVE
CONTAM NANTS FROM THE SO L, AND CAPTURE CF THE EXTRACTED VAPOR | N A CARBON FI LTER SYSTEM PRI OR
TO RELEASE OF THE AIR TO THE ATMOSPHERE. THE CONTAM NANTS ENTRAI NED | N THE CARBON FI LTERS W LL
BE PROPERLY DI SPOSED OF OR REGENERATED ACCCRDI NG TO FEDERAL AND STATE REGULATIONS. THE
CONCENTRATI ON OF CONTAM NANTS | S MEASURED | N THE OFF- GAS FROM THE SYSTEM PRI CR TO CARBON
TREATMENT. THE SYSTEM OPERATES UNTIL I T IS EFFECTI VELY NOT REMOVI NG ANY ADDI TI ONAL VOCS. THE
SYSTEM IS THEN RUN | NTERM TTENTLY UNTI L EQUI LI BRI UM AGAI N OCCURS.

THE OOVPLETI ON POINT FOR THE SO L REMEDI ATI ON COVPLETI ON W LL BE DETERM NED BY THE PERFCRMANCE
IN THE FI ELD, BASED UPON ACHI EVI NG CONTI NUQUS AND PULSE- PUMPI NG EQUI LI BRIUM  THE AREA WOULD BE
SAMPLED TO CONFI RM THAT THE CONCENTRATI ON OF EACH OONTAM NANT HAS BEEN REDUCED TO LESS THAN 2
PPM

ANY WATER CAPTURED DURI NG I N-SI TU SO L VAPOR EXTRACTI ON W LL BE DI SCHARGED TO THE GROUND WATER
PUVWP AND TREAT SYSTEM CURRENTLY BEI NG DESI GNED.

UNDER EI THER METHOD OF SO L VAPCR EXTRACTI ON THE VAPOR THAT | S RELEASED TO THE ATMOSPHERE WOULD
MEET APPLI CABLE OR RELEVANT AND APPRCOPRI ATE REQUI REMENTS ( ARARS) OF FEDERAL AND STATE
ENVI RONVENTAL LAWS, E. G CLEAN AIR ACT AND 40 CFR S 264. 1032.

SINCE THE FACILITY AT ONE Tl ME USED A SCLVENT THAT CONTAI NED 93.5 PERCENT TCA, THE SAOL IS
CONTAM NATED W TH A RCRA HAZARDOUS WASTE (WASTE CODES FO01 - FOO5, 40 CFR S 261.31). THEREFORE,
PRIOR TO REMOVAL THE SO L MJST BE TREATED TO W TH N THE CONCENTRATI ON RANGE OF 0.5 - 2 PPM

TH' S ALTERNATI VE WLL MEET THE REQU REMENTS OF THE LAND DI SPOSAL RESTRI CTI ONS THROUGH A
TREATABI LI TY VAR ANCE UNDER 40 CFR S 268. 44.

UNDER EPA' S " CONTAI NED- I N' POLI CY, "CONTAM NATED MEDIA (I.E., DEBRIS, SO L, GROUNDWATER,

SEDI MENTS) THAT CONTAI N RCRA WASTES MUST BE MANAGED AS | F THEY WERE HAZARDOUS WASTE UNTI L THE
MEDI A NO LONGER CONTAI N THE HAZARDOUS WASTE (. E., UNTIL DECONTAM NATED) OR UNTIL THEY ARE

DELI STED. TO DATE, THE AGENCY HAS NOT | SSUED ANY DEFI NI TI VE GU DANCE AS TO WHEN, OR AT WHAT
LEVELS, ENVI RONVENTAL MEDI A CONTAM NATED W TH HAZARDOUS WASTE NO LONGER CONTAI N THE HAZARDQOUS
WASTE. UNTIL SUCH GUI DANCE | S | SSUED, (EPA) OR AUTHORI ZED STATES MAY DETERM NE THESE LEVELS ON
A CASE-SPECI FI C BASIS. (EPA) ALSO SUGGESTS THAT WHEN MAKI NG A DETERM NATI ON AS TO WHEN

CONTAM NATED MEDI A NO LONGER CONTAI NS A HAZARDQUS WASTE THAT A RI SK ASSESSMENT APPROACH BE USED
THAT ADDRESSES THE PUBLI C HEALTH AND ENVI RONMVENTAL | MPACTS OF THE HAZARDOUS CONSTI TUENTS

REMAI NING " 56 FED. REG 24456 (MAY 30, 1991). AFTER THE COWPLETION OF THE SO L VAPCR

EXTRACTI ON CR VENTI NG THE CONTAM NATED SO L WLL NO LONGER CONTAIN A RCRA HAZARDOUS WASTE.
BASED UPON THE RESULTS OF THE CONFI RVATI ON SAMPLI NG AND LANDFI LL AVAI LABI LI TY, EPA NMAY SEEK TO
DI SCARD THE SO L AS NON- HAZARDOUS.



THOUGH AFTER TREATMENT THE SO LS WLL NO LONGER CONTAI N HAZARDOUS SUBSTANCES, FOR COSTI NG
PURPCSES, | T WLL BE ASSUVED THAT ALL EXCAVATED SO LS WLL BE TREATED AS HAZARDOUS WASTE.

THE TREATED SO L WLL BE LOADED | NTO 55- GALLON DRUMS, AND TRANSPORTED TO A RCRA SUBTI TLE C
LANDFI LL FOR DI SPCSAL. THE EXCAVATED AREA WOULD BE BACKFI LLED W TH COMPACTED COVMON EARTH,
COVERED WTH TOPSO L, AND SEEDED W TH GRASS. SI NCE THE CONTAM NATI ON | S REMOVED, THERE ARE NO
OPERATI ON AND MAI NTENANCE COSTS.

THE ESTI MATED CAPI TAL COST FCOR ALTERNATIVE 2 |'S DEPI CTED I N TABLES 13A AND 13B.

ALTERNATI VE 3: SAMPLING SO L VAPOR EXTRACTION (I N-SITU OR EX-SITU), AND
CONFI RVATORY SAMPLI NG

CAPI TAL COST: $ 53,500 - $ 66,400
ANNUAL Q&M $0

PRESENT WORTH: $ 53,500 - $ 66,400
| MPLEMENTATI O\ 9 MONTHS

TH S ALTERNATI VE EMPLOYS SO L SAVPLI NG FOLLOWED BY SO L VAPOR VENTI NG OR EXTRACTI ON. THE AREA
WOULD BE SAMPLED TO MEASURE THE AMOUNT OF CONTAM NANT REDUCTI ON.

AS DESCRI BED ABOVE, IN EX-SITU SO L VAPOR EXTRACTI ON, THE SO L IS EXCAVATED, AND TREATED W TH N
THE SAME AREA OF CONTAM NATI ON W TH A VACUUM EXTRACTI ON SYSTEM  THE EXTRACTED VAPCR | S CAPTURED
IN A CARBON FILTER UNIT, AND THE CARBON | S PROPERLY DI SPCSED OF OR REGENERATED ACCORDI NG TO
FEDERAL AND STATE REGULATIONS. THE AIR STREAM | S SAMPLED AT PREDETERM NED Tl ME | NTERVALS TO
PROVI DE AN ONGO NG EVALUATI ON OF THE PROCESS. SO L REMEDI ATI ON | S COMPLETE WHEN EQUI LI BRI UM
OCCURS. THE SO L I'S THEN SAMPLED TO MEASURE THE DECREASE | N THE CONTAM NANT LEVELS TO ASSURE
THAT EACH CONTAM NANT |'S PRESENT AT A CONCENTRATI ON OF LESS THAN 2 PPM

IN-SITU SO L VAPOR EXTRACTI ON EMPLOYS THE | NSTALLATI ON OF VACUUM EXTRACTI ON PROBES TO REMOVE
CONTAM NANTS FROM THE SO L, AND CAPTURE CF THE EXTRACTED VAPOR | N A CARBON FI LTER SYSTEM PRI OR
TO RELEASE OF THE AIR TO THE ATMOSPHERE. THE CONTAM NANTS ENTRAI NED | N THE CARBON FI LTERS W LL
BE PROPERLY DI SPOSED OF OR REGENERATED ACCCRDI NG TO FEDERAL AND STATE REGULATIONS. THE
CONCENTRATI ON OF CONTAM NANTS | S MEASURED | N THE OFF- GAS FROM THE SYSTEM PRI CR TO CARBON
TREATMENT. THE SYSTEM OPERATES UNTIL I T IS EFFECTI VELY NOT REMOVI NG ANY ADDI TI ONAL VOCS. THE
SYSTEM IS THEN RUN | NTERM TTENTLY UNTI L EQUI LI BRI UM AGAI N OCCURS. THE COWPLETI ON PO NT FOR THE
SO L REMEDI ATI ON WLL BE DETERM NED BY THE PERFCRVMANCE | N THE FI ELD, BASED UPON ACH EVI NG

CONTI NUQUS AND PULSE- PUVPI NG EQUI LI BRIUM  THE AREA WOULD BE SAMPLED TO CONFI RM THAT THE
CONCENTRATI ON OF EACH CONTAM NANT HAS BEEN REDUCED TO LESS THAN 2 PPM

ANY WATER CAPTURED DURI NG I N-SI TU SO L VAPOR EXTRACTI ON W LL BE DI SCHARGED TO THE GROUND WATER
PUVWP AND TREAT SYSTEM CURRENTLY BEI NG DESI GNED.

UNDER EI THER METHOD OF SO L VAPCR EXTRACTI ON THE VAPOR THAT | S RELEASED TO THE ATMOSPHERE WOULD
MEET APPLI CABLE ARARS, E.G CLEAN AIR ACT AND 40 CFR S 264. 1032.

SINCE THE FACILITY AT ONE Tl ME USED A SCLVENT THAT CONTAI NED 93.5 PERCENT TCA, THE SAOL IS
CONTAM NATED W TH A RCRA HAZARDOUS WASTE (WASTE CODES FO01 - FOO5, 40 CFR S 261.31). THE LAND
DIl SPOSAL RESTRI CTI ONS ARE NOT ARARS FOR THI S ALTERNATI VE, HOMNEVER, SINCE THE WASTE WOULD BE
TREATED | N THE SAME AREA CF CONTAM NATI ON.

AFTER THE COVPLETI ON OF THE SO L VAPCR EXTRACTI ON THE CONTAM NATED SO L WLL NO LONGER CONTAIN A
HAZARDQUS SUBSTANCE, EVEN BASED UPON THE CURRENT RI SK ASSESSMENT.



THE ESTI MATED CAPI TAL COST FCR ALTERNATI VE 3 |'S DEPI CTED | N TABLES 14A AND 14B.

ALTERNATI VE 4: SAMPLI NG REMOVAL AND DI SPCSAL VI A AN OFF-SI TE | NCI NERATOR, CONFI RVATORY SAMPLI NG

CAPI TAL COST: $ 190, 000
ANNUAL Q&M $0

PRESENT WORTH: $ 190, 000
| MPLEMENTATI O\ 2 MONTHS

IN TH S ALTERNATI VE THE CONTAM NATED SO L WOULD BE TRANSPORTED TO A RCRA- PERM TTED SUBTI TLE C

I NCIl NERATCR FOR TREATMENT AND DI SPOSAL. AFTER EXCAVATI ON, THE AREA WOULD BE SAMPLED TO MEASURE
THE AMOUNT OF CONTAM NANT REDUCTI ON.  SI NCE THE CONTAM NATION | S REMOVED, THERE WOULD BE NO
OPERATI ON AND MAI NTENANCE COSTS.

TH' S ALTERNATI VE WLL MEET THE REQU REMENTS OF THE LAND DI SPOSAL RESTRI CTI ONS THROUGH A
TREATABI LI TY VARI ANCE UNDER 40 CFR S 268.44. TH S VARIANCE WLL RESULT IN THE USE COF

I NCI NERATI ON TO ATTAI N THE AGENCY' S TREATMENT RANGES FOR THE CONTAM NATED SO L AT THE SI TE.
THE ESTI MATED CAPI TAL COST FCR ALTERNATIVE 4 |'S DEPI CTED I N TABLE 15.

ALTERNATI VE 5: SAMPLI NG AND CAPPI NG

CAPI TAL COST: $ 27,230
ANNUAL Q&M $ 500

30 YEARS O8M $ 7,700
PRESENT WORTH: $ 34,900
| MPLEMENTATI O\ 2 MONTHS

TH' S ALTERNATI VE EMPLOYS PRELI M NARY SAMPLI NG FOLLONED BY CAPPI NG SINCE A CAP WOULD BE
I NSTALLED, THERE ARE LONG TERM OPERATI ON AND MAI NTENANCE COSTS.

THE CAP, WHICH IS MULTI - LAYERED, WOULD EFFECTI VELY PREVENT ANY FURTHER LEACHI NG OF CONTAM NATI ON

FROM THE SO L | NTO THE GROUND WATER BY REDUCI NG THE PERMEABI LI TY. THE SUMVERS MODEL

CALCULATI ONS FOR THI' S SCENARI O SHOW THAT CAPPI NG VI RTUALLY ELI M NATES | NFI LTRATI ON OF

RAI NWATER, SO THAT THERE 1S NO LONGER ANY DETECTABLE EFFECT ON GROUND WATER. THE CAP WOULD

CONSI ST OF, FROM THE BOTTOM UP, A LAYER SUCH AS GUNDSEAL OR CLAYMAX (WH CH ACTS AS A LOW

PERVEABI LI TY CLAY LAYER), A GEOVEMBRANE, A SAND LAYER ( FOR DRAI NAGE), AND A CONCRETE LAYER (4000
PSI). ALSO THE CAP WLL BE DESI GNED TO BE AS THI N AS PGSSI BLE SO AS TO NOT | NTERFERE W TH THE

DOCRWAYS ALONG THE REAR OF THE FABRI CATI ON BU LDI NG

SINCE THE FACI LI TY AT ONE TIME USED A SOLVENT THAT CONTAI NED 93.5 PERCENT TCA, THE SO L IS
CONTAM NATED W TH A RCRA HAZARDOUS WASTE (WASTE CODES FOO1 - F005, 40 CFR S 261.31). THE LAND
DI SPOSAL RESTRI CTI ONS ARE NOT ARARS FOR TH S ALTERNATI VE. RCRA CLOSURE AND POST- CLOSURE
REGULATI ONS, 40 CFR PART 264, SUBPART G ARE APPLI CABLE BECAUSE THE SO L CONTAINING A RCRA WASTE
I'S LEFT IN PLACE. SINCE THE WASTE WOULD BE LEFT IN PLACE A REVIEWWLL BE CONDUCTED W THI N FI VE
YEARS, AND EVERY FI VE YEARS THEREAFTER, AS REQUI RED BY SECTI ON 121(C) OF CERCLA, 42 USC S
9621(C) .

THE ESTI MATED CAPI TAL COST FCR ALTERNATIVE 5 |'S DEPI CTED I N TABLE 16.

#SCAA
SUMVARY COF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

EACH OF THE REMEDI AL ALTERNATI VES FOR QU3 WAS COVPARED AND EVALUATED AGAI NST NINE CRITERI A TO



DETERM NE WH CH REMEDI AL ALTERNATI VE AND COMBI NATI ON OF TECHNOLOG ES AND PROCESS OPTI ONS WOULD
BEST MEET THE REMEDI AL OBJECTI VES OF THI'S RESPONSE ACTION. THE EVALUATI ON OF REMEDI AL
ALTERNATI VES AGAI NST THE NINE CRI TERIA | S REQUI RED BY THE NCP, SEE 40 CFR S 300.430(E) (9) (111).
THE COVPARATI VE EVALUATI ON OF ALTERNATI VES ALLOAS EPA TO SELECT THE CPTI ON WHI CH MOST

APPROPRI ATELY MEETS THE REMEDI AL OBJECTI VE FOR OU3. THE FOLLOW NG SECTI ON DEFI NES EACH OF THE
NI NE EVALUATI ON CRI TERI A AND COVPARES EACH OF THE REMEDI AL ALTERNATI VES DEVELOPED IN TH' S ROD
AGAI NST EACH OF THE NI NE EVALUATI ON CRI TERI A

THRESHOLD CRI TERI A

A. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT: WHETHER A REMEDY PROVI DES ADEQUATE
PROTECTI ON TO HUVAN HEALTH AND THE ENVI RONMENT AND DESCRI BES HOW RI SKS PCSED THROUGH EACH
EXPOSURE PATHWAY ARE ELI M NATED, REDUCED CR CONTROLLED THROUGH TREATMENT, ENG NEERI NG
CONTRCLS, OR I NSTI TUTI ONAL CONTROLS.

ALL OF THE ALTERNATI VES, W TH THE EXCEPTI ON OF THE "NO ACTI ON' ALTERNATI VE, WOULD PROVI DE
ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT. SINCE THE "NO ACTI ON' ALTERNATI VE DCES
NOT PREVENT THE FURTHER LEACHI NG OF CONTAM NATI ON FROM THE SO L TO THE GROUND WATER, I T I'S NOT
CONSI DERED FURTHER IN TH' S ANALYSI S AS AN CPTI ON.

B. COWPLI ANCE W TH ARARS: WHETHER A REMEDY WLL MEET ALL OF THE APPLI CABLE OR RELEVANT AND
APPROPRI ATE REQUI REMENTS ( ARARS) OF FEDERAL AND STATE ENVI RONVENTAL LAWS. UNDER SECTI ON 121( D)
OF CERCLA, 42 USC S 9621(D), AND EPA GUI DANCE, REMEDI AL ACTI ONS AT CERCLA SI TES MUST ATTAI N
LEGALLY APPLI CABLE OR RELEVANT AND APPRCPRI ATE FEDERAL AND STATE ENVI RONMVENTAL STANDARDS,

REQUI REMENTS, CRI TERI A, AND LI M TATI ONS. APPLI CABLE REQUI REMENTS ARE THOSE SUBSTANTI VE
ENVI RONMVENTAL PROTECTI ON REQUI REMENTS, CRITERI A, OR LI M TATI ONS, PROMULGATED UNDER FEDERAL OR

STATE LAW THAT SPECI FI CALLY ADDRESS HAZARDOUS SUBSTANCES FOUND AT A SITE, THE REMEDI AL ACTI ON
TO BE | MPLEMENTED, THE LOCATION OF A SITE, OR OTHER SPECI AL Cl RCUMSTANCES. RELEVANT AND
APPRCPRI ATE REQUI REMENTS ARE THOSE SUBSTANTI VE ENVI RONMVENTAL PROTECTI ON REQUI REMENTS, CRI TERI A,
OR LI M TATI ONS PROMULGATED UNDER FEDERAL CR STATE LAWWAH CH, WH LE NOT APPLI CABLE TO THE
HAZARDQUS SUBSTANCES AT A SITE, THE REMEDI AL ACTION, SITE LOCATI ON, OR OTHER Cl RCUMSTANCES,
NEVERTHELESS ADDRESS PROBLEMS CR SI TUATI ONS SUFFI G ENTLY SI M LAR TO THOSE ENCOUNTERED AT A SITE
THAT THEIR USE IS WELL SUI TED TO THAT SI TE.

ALTERNATI VES 2, 4, AND 5 WOULD MEET THElI R RESPECTI VE APPLI CABLE OR RELEVANT AND APPRCPRI ATE
REQUI REMENTS OF FEDERAL ENVI RONMVENTAL LAWS.

THE SELECTED REMEDY UTI LI ZES SECTI ON 121(D)(4) (D) OF CERCLA TO WAI VE A STATE REQUI REMENT FOR
CAPPI NG OF THE AREA, BECAUSE | T WLL ACH EVE AN EQU VALENT STANDARD OF PERFORVANCE.

TABLE 17 | DENTI FI ES ARARS FCR THE ALTERNATI VES DEVELCPED IN TH'S ROD AND TABLE 18 LI STS EACH
ALTERNATI VE COVPLI ANCE STATUS W TH ARARS.

PRI VARY BALANCI NG CRI TERI A

C. LONG TERM EFFECTI VENESS AND PERVANENCE: THE ABILITY OF A REMEDY TO NAI NTAI N RELI ABLE
PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT OVER Tl ME, ONCE CLEAN- UP GOALS HAVE BEEN MET.

ALL OF THE ALTERNATI VES ARE EFFECTI VE | N THE LONG TERM AND PERVANENT, ALTHOUGH ALTERNATIVE 5 IS
LESS EFFECTI VE | N THE LONG TERM THAN THE OTHER ALTERNATI VES. ALTERNATI VE 5 PROVI DES FOR

CAPPI NG THE CAP WOULD BE DESI GNED AND CONSTRUCTED TO PROMOTE DRAI NAGE, M NI M ZE ERCSI ON OF THE
COVER, AND PROVI DE LONG TERM M NI VAL M GRATI ON CF LI QUI DS THROUGH THE UNDERLYI NG CONTAM NATED
SO L. LONG TERM CPERATI ON AND MAI NTENANCE |'S REQUI RED TO ENSURE THE | NTECRI TY OF THE CAP.

UNDER ALTERNATI VES 2 AND 4, THE CONTAM NATED SO L IS REMOVED AND SENT TO A RCRA LANDFI LL OR



I NCIl NERATED. ALTERNATI VE 3 PROVI DES FOR THE REMOVAL OF MOST OF THE CONTAM NATI ON FROM THE SO L.

D. REDUCTION OF TOXICI TY, MOBILITY OR VOLUVE OF THE CONTAM NANTS THROUGH TREATMENT: THE
ANTI Cl PATED PERFORMANCE OF THE TREATMENT TECHNOLOGA ES A REMEDY MAY EMPLOY.

ALTERNATI VES 2, 3 AND 4 TREAT THE CONTAM NATED SO L TO REDUCE THE TOXICI TY, MOBILITY, OR VOLUMVE
OF THE ORGANI CS. ALTERNATI VE 4 PROVI DES FOR | NCI NERATI ON THUS DESTROYI NG THE CONTAM NATI ON, AND
ALTERNATI VES 2 AND 3 REDUCE THE CONTAM NATI ON THROUGH SO L VAPCR EXTRACTI ON. ALTERNATI VE 5 DCES
NOT TREAT THE CONTAM NATI ON, WOULD NOT' REDUCE TOXI G TY OR VOLUME BUT WOULD M NIM ZE MOBI LI TY AND
WOULD REQUI RE LONG TERM CPERATI ON AND MAI NTENANCE.

E. SHORT- TERM EFFECTI VENESS: THE PERI CD OF TI ME NEEDED TO ACH EVE PROTECTI ON AND ANY ADVERSE
I MPACTS ON HUVAN HEALTH AND THE ENVI RONMVENT THAT NMAY BE POSED DURI NG THE CONSTRUCTI ON AND
| MPLEMENTATI ON PERI OD, UNTI L CLEAN-UP GOALS ARE ACH EVED.

ALTERNATI VES 4 AND 5 CAN BE COWPLETED I N THE LEAST AMOUNT OF TI ME COWPARED W TH THE OTHER
ALTERNATI VES. ALTERNATI VES 2 AND 4, WH CH | NCLUDE EXCAVATI ON, AND ALTERNATI VE 3, WHI CH | NCLUDES
SOVE EXCAVATI ON, WOULD PCSE SOVE SHORT- TERM RI SK OF EXPCSURE TO VOCS DURI NG THE EXCAVATI ON
PROCESS. UNDER ALTERNATI VES 2 AND 3, ONCE THE VOCS HAVE BEEN COLLECTED I N CANI STERS, THERE IS
SOME M NOR, SHORT- TERM RI SK OF EXPCSURE TO THE COMMUNI TY DURI NG TRANSPORTATI ON CF THE CANI STERS
TO A TREATMENT FACI LI TY.

F. | MPLEMENTABI LI TY: THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY CF A REMEDY, | NCLUDI NG THE
AVAI LABI LI TY OF MATERI ALS AND SERVI CES NEEDED TO | MPLEMENT A PARTI CULAR CPTI ON.

ALL ALTERNATI VES ARE CONSI DERED TECHNI CALLY | MPLEMENTABLE. THEY UTI LI ZE PROVEN ENG NEERI NG
PROCESSES | MPLEMENTED AT SI M LAR SUPERFUND SI TES. THE AVAI LABI LI TY OF RCRA SUBTI TLE C DI SPCSAL
CAPACI TY COULD BE A LIM TI NG FACTOR  THERE ARE NO ASSCOCI ATED ADM NI STRATI VE DI FFI CULTIES  THAT
WOULD | MPEDE | MPLEMENTATI ON OF ANY OF THE ALTERNATI VES.

G COST: ESTI MATED CAPI TAL, COPERATI ON AND MAI NTENANCE (O&%M), AND NET PRESENT WORTH COSTS.
THE ESTI MATED COST OF EACH ALTERNATI VE | S PRESENTED I N TABLE 19 SUMVARY OF ESTI MATED COSTS. THE
COST OF THE ALTERNATIVE 3 IS $ 53,500 - $ 66,420. THE COST OF ALTERNATIVE 2 IS $ 119,000, THE
COST OF ALTERNATIVE 4 IS $ 190,000, AND THE COST OF ALTERNATIVE 5 IS $ 34, 920.
MODI FYI NG CRI TERI A

H STATE ACCEPTANCE: WHETHER THE STATE CONCURS W TH, OPPOSES, OR HAS NO COMMVENT REGARDI NG THE
SELECTED REMEDY.

THE PENNSYLVANI A DEPARTMENT COF ENVI RONMVENTAL RESOURCES HAS CONCURRED W TH THE SELECTED REMEDY.
I. COMWMUNI TY ACCEPTANCE: THE PUBLI C S GENERAL RESPONSE TO THE ALTERNATI VES.

THE PUBLI C GENERALLY AGREED W TH EPA' S SELECTI ON OF SAMPLI NG FOLLOWED BY SO L VAPCR EXTRACTI ON

(IN-SITU OR EX-SI TU) AND CONFI RVATORY SAMPLING A PUBLI C MEETI NG WAS HELD ON AUGUST 15, 1991.

THERE WAS NO DI SAGREEMENT W TH THE SELECTED REMEDY VA CED AT THE MEETI NG  EPA' S RESPONSE TO
PUBLI C COMMENTS | S CONTAI NED W TH APPENDI X A.

#SR
THE SELECTED REMEDY



EPA HAS SELECTED ALTERNATI VE 3, SAMPLING SO L VAPOR EXTRACTION (IN-SITU OR EX-SITU), AND
CONFI RVATORY SAMPLI NG AS THE REMEDY FOR QU3. THE SPECI FI CS OF THE REMEDI AL SYSTEM (I N-SI TU OR
EX-SITU WLL BE DETERM NED DURI NG THE REMEDI AL DESI GN STUDY, BASED UPON BEST ENG NEERI NG
JUDGEMENT.

TH' S ALTERNATI VE CALLS FOR PRELI M NARY SO L SAMPLI NG FOLLONED BY SO L VAPCR VENTI NG CR
EXTRACTI ON, AT AN ESTI MATED COST OF $53,500 (SO L VENTING TO $66,400 (SO L VAPOR EXTRACTI ON).
SEE TABLES 14A AND 14B FOR COSTI NG BREAKDOMNS.

THE PRELI M NARY SAMPLI NG SHALL BE PERFORMED | N THE AREA BEHI ND THE FABRI CATI ON BU LDI NG AT THE
FOLLOW NG LOCATI ONS ( SEE FI GURE 10 LOCATI ONS OF PRELI M NARY SAMPLES):

1) SO L VAPOR SAMPLE SI TE #13
2) BETVEEN SO L VAPCR SAMPLE S| TES #17 AND #22
3) SO L VAPOR SAMPLE SI TE #18

THE RESULTS OF THE THREE SAMPLES SHALL AID IN THE DESIGN OF THE SO L VAPCR EXTRACTI ON SYSTEM

ONE SAMPLE SHALL ALSO BE TAKEN ON THE EAST SIDE OF THE FABR CATI ON BU LD NG FROM THE WET AREA
DI RECTLY I N THE FRONT OF THE DOOR (NEAR RAI LROAD TRACKS). THI S LOCATION IS SLI GHTLY WEST OF
SO L VAPCR PRCBE LOCATI ON 32.

ANOTHER SAMPLE SHALL BE TAKEN FROM THE DRAI N QUTSI DE THE FABRI CATI ON BU LDI NG ALSO ON THE EAST
SIDE OF THE BULDING |F THERE IS LIQUI D STANDING IN THE DRAIN. A M N MUM CF FQUR PRELI M NARY
SAMPLES WLL BE TAKEN

EACH SAMPLE SHALL BE TAKEN AT A DEPTH OF APPROXI MATELY 8 TO 12 | NCHES, AND THE SAMPLES WLL BE
ANALYZED | NDI VI DUALLY FOR VOCS. THE LOCATI ON OF THE THREE CONFI RVATORY SAMPLES WLL BE
DETERM NED I N THE FI ELD.

IN EX-SITU SO L VAPOR EXTRACTI ON, THE SO L | S EXCAVATED, AND TREATED W TH N THE SAME AREA COF
CONTAM NATI ON WTH A VACUUM EXTRACTI ON SYSTEM DUST SUPPRESSANTS SUCH AS A WATER SPRAY WLL BE
USED TO CURTAI L PARTI CULATE EM SSI ONS | F NECESSARY. THE EXTRACTED VAPCR | S CAPTURED I N A CARBON
FILTER UNIT, AND THE CARBON | S PROPERLY DI SPCSED OF OR REGENERATED ACCCORDI NG TO FEDERAL AND
STATE REGULATI ONS. THE AIR STREAM | S SAMPLED AT PREDETERM NED Tl ME | NTERVALS TO PROVI DE AN
ONGO NG EVALUATI ON OF THE PROCESS. SO L REMEDI ATION | S COVWPLETE WHEN EQUI LI BRI UM OCCCURS. THE
SO L WLL BE SAMPLED TO MEASURE THE DECREASE I N THE CONTAM NANT LEVELS.

IN-SITU SO L VAPOR EXTRACTI ON EMPLOYS THE | NSTALLATI ON OF VACUUM EXTRACTI ON PROBES TO REMOVE
CONTAM NANTS FROM THE SO L, AND CAPTURE CF THE EXTRACTED VAPOR | N A CARBON FI LTER SYSTEM PRI OR
TO RELEASE OF THE AIR TO THE ATMOSPHERE. THE CONTAM NANTS ENTRAI NED | N THE CARBON FI LTERS W LL
BE PROPERLY DI SPOSED OF OR REGENERATED ACCCRDI NG TO FEDERAL AND STATE REGULATIONS. THE
CONCENTRATI ON OF CONTAM NANTS | S MEASURED | N THE OFF- GAS FROM THE SYSTEM PRI CR TO CARBON
TREATMENT. THE SYSTEM OPERATES UNTIL I T IS EFFECTI VELY NOT REMOVI NG ANY ADDI TI ONAL VOCS. THE
SYSTEM |I'S THEN RUN | NTERM TTENTLY UNTI L EQUI LI BRI UM AGAI N OCCURS. THE COWPLETI ON PO NT FOR THE
SO L REMEDI ATI ON WLL BE DETERM NED BY THE PERFCRVMANCE | N THE FI ELD, BASED UPON ACH EVI NG

CONTI NUQUS AND PULSE- PUVPI NG EQUI LI BRIUM  THE AREA WLL BE SAVPLED TO MEASURE THE REDUCTI ON | N
THE CONCENTRATI ON OF EACH CONTAM NANT.

THE SHALLOW WATER TABLE MAY DECREASE THE EFFECTI VENESS CF I N-SI TU SO L VAPCR EXTRACTION. I N
ADDI TI ON, THE SURFACE NEAR THE TRENCH MAY HAVE TO BE APPRCOPRI ATELY SEALED TO DECREASE THE AMOUNT
OF ATMOSPHERI C Al R ENTERI NG THE SYSTEM AND TO | NCREASE THE AREA OF SO L VAPCR FLOW PRECAUTI ONS
WLL BE TAKEN TO ENSURE THE | NTEGRI TY COF THE FABRI CATI ON BU LDI NG



ANY WATER CAPTURED DURING I N-SI TU SO L VAPOR EXTRACTI ON W LL BE DI SCHARGED TO THE GROUND WATER
PUVWP AND TREAT SYSTEM CURRENTLY BEI NG DESI GNED.

SOME CHANGES MAY BE MADE TO THE REMEDY AS A RESULT OF THE REMEDI AL DESI GN AND CONSTRUCTI ON
PROCESS. SUCH CHANGES, | N GENERAL, REFLECT MODI FI CATI ONS RESULTI NG FROM THE ENG NEERI NG DESI GN
PROCESS. EPA DCES NOT | NTEND TO CONTI NUE REMEDI ATI ON FOR OU3 BEYOND THE SO L VAPOR EXTRACTI ON
SINCE IT IS KNOMW THAT LEVELS IN THE SO L WLL BE BELOWLEVELS THAT ARE PROTECTI VE COF HUVAN
HEALTH.

#SD
STATUTCRY DETERM NATI ONS

THE SELECTED REMEDY SATI SFI ES THE REMEDY SELECTI ON REQUI REMENTS OF SECTI ON 121 OF CERCLA (42 USC
SECTI ON 9621) AND THE NCP (40 CFR SECTI ON 300.430(E)). THE REMEDY PROVI DES PROTECTI ON OF HUMAN
HEALTH AND THE ENVI RONMVENT, ACHI EVES COMPLI ANCE W TH ARARS, UTI LI ZES PERVANENT SCLUTI ONS TO THE
MAXI MUM EXTENT PRACTI CABLE, CONTAI NS TREATMENT AS A PRI NCI PAL ELEMENT, AND | S COST EFFECTI VE.

A. PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT: THE SELECTED REMEDY | S PROTECTI VE OF HUVAN
HEALTH AND THE ENVI RONVENT.  BY REDUCI NG THE AMOUNT OF CONTAM NATION IN THE SO L, THE POTENTI AL
FOR CONTAM NATI ON LEACH NG FROM THE SO L | NTO THE GROUND WATER | S REDUCED. EPA EXPECTS THAT THE
COMBI NATI ON OF THE SO L REMEDI ATI ON AND THE REMEDI AL ACTI ON FOR QU2 WLL FORM A SYSTEM THAT
STRI VES TO MEET BACKGRCOUND CONDI TI ONS | N THE GROUNDWATER

EPA EXPECTS TO MEET Al R QUALI TY STANDARDS | N THE OFF- GAS FROM THE SYSTEM

| MPLEMENTATI ON OF THE SELECTED REMEDY W LL NOT POSE UNACCEPTABLE SHORT- TERM RI SKS OR CRCSS- MEDI A
I MPACTS.

B. COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS (ARARS): THE SELECTED
REMEDY W LL COVPLY W TH ALL FEDERAL ARARS. AN ARAR WAl VER WLL BE USED FOR 25 PA. CCDE CH 75
( HEREI NAFTER CI TED AS "25 PA. CODE') SS 265.1, 265.300, AND 265.310 UNDER SECTI ON 121(D)(4) (D)
OF CERCLA, 42 USC S 9621(D)(4) (D), SINCE AN EQU VALENT STANDARD OF PERFORMANCE W LL BE ATTAI NED.

PADER SEEKS A DEGREE OF REMEDI ATI ON SUCH THAT THE SO L REMEDY, COMBI NED W TH THE SELECTED REMEDY
FOR OU2, WLL REMEDI ATE THE GROUND WATER TO BACKGROUND LEVELS OF CONTAM NATI ON.  THE

PENNSYLVANI A ARAR FOR GROUND WATER FOR HAZARDOUS SUBSTANCES |'S THAT GROUND WATER MUST BE

REMEDI ATED TO "BACKGROUND' QUALI TY AS SPECI FIED BY 25 PA. CODE SS 264. 90- 264. 100 AND | N

PARTI CULAR 25 PA. CODE SS 264.97(1), (J) AND 264.100(A)(9). THE COWONWEALTH OF PENNSYLVAN A
ALSO MAI NTAI NS THAT THE REQUI REVENT TO REMEDI ATE TO BACKGROUND |'S ALSO FOUND | N OTHER LEGAL
AUTHOR! TI ES.

W TH RESPECT TO THE SPILL AREA, PADER | DENTI FI ED POTENTI AL ARARS | N A LETTER DATED AUGUST 7,
1991, STATING THAT "PA. CODE SS 204.1(SIC), 264.300 AND 264.310 REQU RE CAPPI NG OF THE DI SPOSAL
AREA. EVEN | F THE DI SPOSAL ACTI VI TI ES AT THE SI TE CEASED BEFORE SEPTEMBER 26, 1982, THE SI TE
WOULD FALL W TH N THE GUI DELINES OF 25 PA. CODE SS 265.1, 265.300, AND 265.310." UNDER El THER
SET OF REGULATI ONS, PADER WOULD REQUI RE A FI NAL COVER ( CLOSURE AND POST- CLOSURE CARE COF A
LANDFI LL).

25 PA. CODE PART 264 SETS FORTH THE M NI MUM STANDARDS FOR NEW HAZARDOUS WASTE MANAGEMENT

FACI LI TIES AND THE CLOSURE AND POST- CLOSURE CARE OF A HAZARDOUS WASTE SURFACE | MPOUNDMENT, WASTE
PI LE, LAND TREATMENT OR LANDFI LL FACILITY THAT ACCEPTED HAZARDOUS WASTE ON OR AFTER JULY 26,
1982 WHI CH DCES NOT HAVE A HAZARDOUS WASTE PERM T.



25 PA. CODE PART 265 ESTABLI SHES M NI MUM STANDARDS FCR MANAGEMENT OF HAZARDOUS WASTE DURI NG THE
PERI OD OF | NTERI M STATUS, AND APPLI ES TO OMERS OR OPERATORS COF FACILITIES I N EXI STENCE ON
NOVEMBER 19, 1980, WHO HAVE FAI LED TO PROVI DE TI MELY NOTI FI CATI ON.

SINCE CRYCCHEM INC. IS NOT A NEWFACILITY AND I T APPEARS THAT THE SPI LL OCCURRED BEFORE JULY
26, 1982, EPA HAS DETERM NED THAT 25 PA. CCDE SS 265.1, 265.300, AND 265.310 ARE THE RELEVANT
REGULATI ONS TO EXAM NE. 25. PA. CCDE S 265. 300 SPECI FI CALLY APPLI ES TO OMNERS AND OPERATCRS CF
FACI LI TI ES THAT DI SPCSE OF HAZARDOUS WASTE | N LANDFI LLS (| NCLUDI NG WASTE PI LES USED BY DI SPOSAL
FACILITIES). 25 PA. CODE S 265. 310 ADDRESSES CLOSURE AND POST- CLOSURE CARE AT SUCH FAC LI TI ES.

EPA BELI EVES THAT THE AREA BEHI ND THE FABRI CATI ON BU LDING IS A SPILL AREA. THE PENNSYLVAN A
REGULATI ONS DEFI NE A SPILL AS A "DI SCHARGE" WHI CH IS AN "I NTENTI ONAL CR ACCI DENTAL SPI LLI NG,
LEAKING PUMPING POURI NG DUWPING EM TTING OR OTHER RELEASE OF HAZARDQUS WASTES, HAZARDOUS
WASTE CONSTI TUENTS OR HAZARDOUS MATERI ALS VWHI CH, WHEN RELEASED | NTO OR ONTO LAND OR WATER,
BECOMES HAZARDOUS WASTE. " A LANDFILL I'S DEFINED AS A "Dl SPOSAL FACILITY OR PART OF A FACILITY
WHERE HAZARDOUS WASTE |S PLACED IN CR ON LAND...." A DI SPOCSAL FACILITY IS DEFI NED AS A
"FACILITY OR PART CF A FACI LITY AT VWH CH HAZARDQUS WASTE | S PLACED | NTO CR ON LAND OR WATER AND
AT VWH CH WASTE WLL REMAIN AFTER CLOSURE. " SEE, 25 PA. CCDE PART 260.

PADER ASSERTS THAT ONCE THE SPI LL OCCURRED AND WAS LEFT | N PLACE, THE AREA BEH ND THE

FABRI CATI ON BUI LDI NG BECAVE A HAZARDOUS WASTE DI SPCSAL FACI LI TY, PER THEIR DEFI NI TIONS. EPA
RECOGNI ZES THI S | NTERPRETATI ON AND FI NDS THAT 25 PA. CODE SS 265.1, 265.300, AND 265.310 ARE
RELEVANT AND ARE APPROPRI ATE.

EPA BELI EVES THAT THE SO L VAPCR EXTRACTI ON REMEDY FOR OU3 COVBI NED W TH THE GROUND VATER PUMP
AND TREAT SYSTEM FOR OJ2 FORMB A SYSTEM DESI GNED TO MEET THE BACKGROUND REQUI REMENTS FOR THE
GROUND WATER  THESE SYSTEMS, ACTI NG TOGETHER, WLL ATTAIN A STANDARD OF PERFORMANCE THAT IS
EQUI VALENT TO THE LANDFI LL CLOSURE AND PCST- CLOSURE CARE REQUI RED BY 25 PA. CODE SS 265. 1,
265.300, AND 265.310. THEREFORE, EPA |'S WAI VI NG THE REQUI REVMENTS CF 25 PA. CODE SS 265. 1,

265. 300, AND 265.310 UNDER SECTI ON 121(D)(4) (D) OF CERCLA.

EPA BELI EVES THAT 25 PA. CODE S 262.46(C) 1S AN ARAR RELATED TO SPILLS, WH CH SPECI FI CALLY

ADDRESSES CLEANUPS OF SPILLS DUE TO PLANT OPERATI ON. UNDER THAT REGULATI ON A GENERATCR SHALL ".
TAKE ACTI ONS THAT MAY BE REQUI RED OR APPROVED BY THE DEPARTMENT SO THAT THE DI SCHARCE CR

SPI LL NO LONGER PRESENTS A HAZARD TO THE HEALTH AND SAFETY OF THE PUBLI C OR THE ENVI RONVENT".

I'N ADDI TI ON, THE FOLLOW NG ACTI ON- SPECI FI C ARARS W LL BE ATTAI NED BY THE SELECTED REMEDY
(CHEM CAL- SPECI FI C AND LOCATI ON- SPECI FI C ARARS HAVE NOT BEEN | DENTI FI ED FOR OQU3):

RESOURCE CONSERVATI ON AND RECOVERY ACT ( RCRA)

* 40 CFR S 261.4(D), WH CH DESCRI BES THE CONDI TI ONS UNDER
VWH CH A SAMPLE WOULD NOT BE CONSI DERED A HAZARDOUS WASTE.

* 40 CFR PART 262, WH CH ESTABLI SHES STANDARDS FCR
GENERATCRS OF HAZARDQUS WASTE. THE CARBON UNI TS WLL BE
CONSI DERED A HAZARDOUS WASTE.

* 40 CFR PART 264, SUBPART AA, WH CH SETS THE REQUI REMENTS
FOR AIR EM SSI ON STANDARDS FOR PROCESS VENTS.

* 40 CFR PART 264, SUBPART BB, WH CH SETS THE REQUI REMENTS
FOR Al R EM SSI ON STANDARDS FOR PROCESS LEAKS.



CLEAN Al R ACT

* 40 CFR PART 60, WH CH ESTABLI SHES THE GENERAL PROVI SI ONS
AND PERFORVANCE STANDARDS FOR STATI ONARY SOURCES OF AR
EM SSI ONS.

* 40 CFR PART 50, WH CH | NCLUDES STANDARDS THAT DEFI NE
LEVELS OF AIR QUALI TY WHI CH ARE NECESSARY TO PROTECT
PUBLI C HEALTH. THE STANDARDS FCR PARTI CULATE MATTER SHALL
BE MET.

STATE REGULATI ONS

* PENNSYLVANI A Al R POLLUTI ON CONTRCL REGULATI ONS, 25 PA
CODE SS 127.1 ET SEQ, WH CH REQUI RES THAT Al R EM SSI ONS
FROM NEW SQURCES BE CONTROLLED W TH THE BEST AVAI LABLE
TECHNOLOGY.

* PENNSYLVANI A HAZARDOUS WASTE REGULATI ONS, 25 PA. CODE
PARTS 260 THROUGH 265, WHI CH | NCLUDES REGULATI ONS THAT SET
THE STANDARDS APPLI CABLE TO GENERATORS, TRANSPORTERS, AND
OPERATORS OF HAZARDQUS WASTE FACI LI TIES. THE CARBON UNI TS
W LL BE CONSI DERED A HAZARDOUS WASTE.

* PENNSYLVANI A HAZARDOUS WASTE REGULATI ONS, 25 PA. CODE S
262.46(C), WH CH STATES THAT HAZARDOUS WASTE DI SCHARGES CR
SPI LLS SHALL BE CLEANED SO THAT THE DI SCHARGE CR SPI LL NO
LONGER PRESENTS A HAZARD TO THE HEALTH AND SAFETY OF THE
PUBLI C CR THE ENVI RONVENT.

EPA ALSO CONSI DERS PQOLI CI ES AND PROCEDURES THAT ARE NOT LEGALLY BI NDI NG BUT TO BE- CONSI DERED
(TBO). TH'S INCLUDES THE Al R STRI PPER CONTRCL POLI CY (EPA OSWER DI RECTI VE 9355.0-28). TH'S

PQLI CY SUGGESTS THAT THE TOTAL VOC RELEASES FROM Al R STRI PPERS SHOULD NOT EXCEED 3 LBS/HR, 15
LB/ DAY, OR 10 TONS/ YR OF TOTAL VCCs.

IN THE DEVELCPMENT OF THI'S ROD, THE GOALS OF QU2 ARE TAKEN | NTO CONSI DERATI ON SI NCE SO L
CONTAM NATI ON AFFECTS GROUND WATER. I N THE RCD FOR QU2, ON PACE 32, EPA STATED:

OF THE REMEDY FOR QU2.

"I N ORDER TO RESTOCRE THE AQUI FER TO | TS BENEFI O AL USE, THE REMEDI ATI ON
SYSTEM | MPLEMENTED | N EACH OF THE ALTERNATI VES WOULD OPERATE UNTI L

S| TE- SPECI FI C REMEDI ATI ON GOALS ARE ACHI EVED. THUS THE AQUI FER WOULD BE
REMEDI ATED UNTI L THE CONTAM NATE LEVELS REACH THE MCLS, NON- ZERO MCLGS,
OR BACKGROUND, WH CHEVER ARE LONER

| F | MPLEMENTATI ON OF THE SELECTED REMEDY DEMONSTRATES, | N CORRCBCRATI ON
W TH HYDROGEOLOGQ CAL AND CHEM CAL EVI DENCE THAT I T WLL BE TECHNI CALLY
| MPRACTI CABLE TO ACH EVE AND MAI NTAIN THE REMEDI ATI ON GOALS THROUGHQUT
THE AREA OF ATTAI NMVENT, THE USEPA | N CONSULTATI ON W TH THE COMMONWEALTH
OF PENNSYLVANI A, | NTENDS TO AMEND THE ROD OR | SSUE AN EXPLANATI ON OF

SI GNI FI CANT DI FFERENCES TO | NFORM THE PUBLI C OF ALTERNATI VE GROUNDWATER
QOALS. "

TO THE EXTENT PRACTI CABLE, QU3 WLL BE REMEDI ATED TO A DEGREE WHI CH | S CONSI STENT W TH THE GOALS
THE REMEDI ATI ON FOR QU3, COUPLED W TH THE REMEDI AL ACTI ON FOR QU2, FORMS



A SYSTEM | NTENDED TO MEET THE REQUI REMENTS OF THE STATE ENVI RONMVENTAL LAV

ALTHOUGH EPA AND PADER BELI EVE THAT THE REMOVAL OF THE CONTAM NATI ON FROM THE SO L MAY REDUCE
THAT AMOUNT OF TI ME REQUI RED FOR THE PUVP AND TREAT SYSTEM THERE | S NO EXI STI NG DATA TO
DEMONSTRATE SUCH.

THE SO L CONTAINS A RCRA HAZARDQUS WASTE, BUT THE LEVELS OF CONTAM NATION IN THE SO L ARE BELOW
LEVELS CURRENTLY CONSI DERED BY EPA TO BE W TH N THE ACCEPTABLE RI SK RANGE. AFTER REMEDI ATI ON,
THE STATUS OF THE SO L WLL CONTI NUE TO BE SUCH THAT THE CONCENTRATI ONS OF THE LI STED WASTES ARE
BELOW HEALTH BASED LEVELS, AND THE SO L WOULD NO LONGER " CONTAI N' THE HAZARDOUS WASTES.

UNDER EPA' S " CONTAI NED- I N' POLI CY, "CONTAM NATED MEDIA (I.E., DEBRIS, SO L, GROUNDWATER,

SEDI MENTS) THAT CONTAI N RCRA WASTES MUST BE MANAGED AS | F THEY WERE HAZARDOUS WASTE UNTI L THE
MEDI A NO LONGER CONTAI N THE HAZARDOUS WASTE (. E., UNTIL DECONTAM NATED) OR UNTIL THEY ARE

DELI STED. TO DATE, (EPA) HAS NOT | SSUED ANY DEFI NI TI VE GUI DANCE AS TO WHEN, OR AT WHAT LEVELS,
ENVI RONVENTAL MEDI A CONTAM NATED W TH HAZARDQUS WASTE NO LONGER CONTAI N THE HAZARDOUS WASTE.
UNTI L SUCH GUI DANCE |'S | SSUED, (EPA) OR AUTHORI ZED STATES MAY DETERM NE THESE LEVELS ON A

CASE- SPECI FI C BASI S. (EPA) ALSO SUGGESTS THAT WHEN MAKI NG A DETERM NATI ON AS TO WHEN

CONTAM NATED MEDI A NO LONGER CONTAI NS A HAZARDQUS WASTE THAT A RI SK ASSESSMENT APPROACH BE USED
THAT ADDRESSES THE PUBLI C HEALTH AND ENVI RONMVENTAL | MPACTS OF THE HAZARDOUS CONSTI TUENTS

REMAI NING " 56 FED. REG 24456 (MAY 30, 1991).

EPA HAS PREVI QUSLY DETERM NED THAT NO DI RECT CONTACT RI SK EXI STS DUE TO THE CONTAM NATED SO L
BEHI ND THE FABRI CATI ON BU LDI NG UTI LI ZI NG THE SUMVERS MODEL, THE SO L |I'S EXPECTED TO CURRENTLY
AFFECT THE GROUND WATER BELOW MCLS. AFTER CAREFUL CONSI DERATI ON OF THE MULTI PLE OPERABLE UNI T
APPRCACH TO REMEDI ATI ON AT THE SI TE, EPA HAS DETERM NED THAT UPON | MPLEMENTATI ON CF THE REMEDY,
QU3 AT THE SITE WLL NO LONGER CONTAI N RCRA HAZARDQUS WASTE.

THE COVPLETI ON PO NT FOR THE SO L REMEDI ATI ON WLL BE DETERM NED BY THE PERFORVANCE I N THE

FI ELD, BASED UPON ACH EVI NG EQUI LIBRIUM IN THE SYSTEM  CONFI RVATCRY SAMPLI NG W LL BE PERFORMED
TO MEASURE THE AMOUNT THAT THE CONTAM NANT LEVELS HAVE BEEN REDUCED. EPA DCES NOT | NTEND TO
CONTI NUE REMEDI ATI ON FOR QU3 BEYOND THE SO L VAPOR EXTRACTION (IN-SITU R EX-SITU) SINCEIT IS
KNOM THAT LEVELS IN THE SO L WLL BE BELOWLEVELS THAT ARE PROTECTI VE CF HUVAN HEALTH.

NONE OF THE ALTERNATI VES WOULD CAUSE A VI CLATI ON OF NATI ONAL AMBI ENT Al R QUALI TY STANDARDS
(NAAQS) DUE TO FUG Tl VE DUST GENERATED DURI NG CONSTRUCTI ON ACTI VI TI ES (CLEAN Al R ACT, 40 CFR
PART 50).

TRANSPORTATI ON OF MATERI AL TO RCRA PERM TTED FACI LI TIES WLL BE DONE | N COVPLI ANCE W TH FEDERAL
AND STATE REGULATI ONS APPLI CABLE TO GENERATORS AND TRANSPORTERS CF HAZARDOUS WASTES.

AS IN QU2, |F | MPLEMENTATI ON OF THE SELECTED REMEDY DEMONSTRATES, | N CORROBORATI ON W TH
HYDROGEQLOG CAL AND CHEM CAL EVI DENCE, THAT I T WLL BE TECHNI CALLY | MPRACTI CABLE TO ACH EVE AND
MAI NTAI N THE REMEDI ATI ON GOALS THROUGHQUT THE AREA OF ATTAI NMENT, THE EPA | N CONSULTATI ON W TH
THE COWONVEALTH OF PENNSYLVANI A, | NTENDS TO AMEND THE RCD COR | SSUE AN EXPLANATI ON OF

SI GNI FI CANT DI FFERENCES TO | NFORM THE PUBLI C OF ALTERNATI VE GROUND WATER GCALS.

THE LAND DI SPCSAL RESTRI CTI ONS ARE AN ARAR WHEN " PLACEMENT" OCCURS AS PART OF AN ALTERNATI VE.
ALTERNATI VES 2 AND 4 | NVOLVE PLACEMENT S| NCE CONTAM NATED SO L WOULD BE DI SPCSED OR TREATED
OFF-SITE. THE LAND DI SPCSAL RESTRI CTI ONS ARE NOT AN ARAR FOR ALTERNATI VES 3 AND 5 SI NCE THE
SO L IS TREATED WTH N THE SAME AREA OF CONTAM NATI ON FOR SO L VAPOR EXTRACTI ON CR CAPPI NG

A COWPLETE LI STI NG OF ARARS AND TBCS FOR ALL ALTERNATI VES CAN BE FOUND | N TABLE 17.



C. COST EFFECTI VENESS: THE SELECTED REMEDY, WH CH | S EXPECTED TO COST FROM $53, 500 TO
$66, 400, DEPENDI NG ON WHETHER | N-SI TU OR EX- SI TU SO L VAPOR EXTRACTION | S USED, AFFORDS OVERALL
EFFECTI VENESS AND PROTECTS HUVAN HEALTH AND THE ENVI RONVENT PROPORTI ONAL TO I TS COSTS. THE ONLY
REMEDY WH CH IS LESS EXPENSI VE IS ALTERNATI VE 5 - CAPPING WH CH OOSTS $34, 900, BUT I T DOES NOT
SATI SFY OTHER SELECTI ON CRI TERI A BELOW

D. UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE MAXI MUM
EXTENT PRACTI CABLE: THE REMOVAL OF HAZARDQUS WASTES CONTAINED IN SO L, TO THE EXTENT PRACTI CABLE
PROVI DES A PERVANENT SOLUTI ON TO THE POTENTI AL RELEASE OF HAZARDOUS CONSTI TUENTS TO THE
GROUNDWATER SYSTEM  TH S WLL ENSURE THAT THESE HAZARDS DO NOT PROVI DE A HEALTH RI SK TO NEARBY
RESI DENTS. THE TREATMENT TECHNCLOGY TO BE UTI LI ZED, ALTHOUGH CONSI DERED | NNOVATI VE, | S
EFFI G ENT AND COST EFFECTI VE. THE SELECTED REMEDY MEETS THE STATUTCORY REQUI REMENT TO UTI LI ZE
PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE.

E. PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT: THE SELECTED REMEDY UTI LI ZES PROVEN AND
READI LY AVAI LABLE TREATMENT TECHNCLOG ES AND MEETS THE STATUTCORY PREFERENCE FOR TREATMENT AS A
PRI NCI PAL ELEMENT. SO L VAPOR EXTRACTI ON WLL BE UTI LI ZED TO ADDRESS THE CONTAM NATED SO L,

WH CH | S EXPECTED TO AFFECT THE GRCUND WATER AT THE SITE. THE CONTAM NATED GROUND WATER IS THE
PRI MARY RI SK PCSED BY THE SITE, SINCE IT I S USED BY NEARBY RESI DENTS.

#DSC
DOCUMENTATI ON CF S| GNI FI CANT CHANGES

THE PROPCSED PLAN WAS RELEASED FOR PUBLI C COMMENT ON AUGUST 8, 1991. THE PLAN USED THE

TERM NOLOGY "SO L VAPCR EXTRACTI NG' AND "SO L VAPCR VENTING' TO DESCRI BE SEVERAL OF THE
ALTERNATI VES. BOTH METHODS UTI LI ZE THE SAME BASI C TECHNCOLOGY. SO L VAPOR EXTRACTI ON REFERRED
TO AN | N-SI TU METHOD, AND SO L VAPOR VENTI NG REFERRED TO AN EX-SI TU METHOD. IN TH S RCD,
HOMNEVER, THE TERM "SO L VAPOR EXTRACTI ON' | S USED BROADLY AND COVERS BOTH EX- SI TU AND I N-SI TU.
WHERE DI FFERENCES BETWEEN THE TWD ARE DI SCUSSED, |IN-SITU OR EX-SITU | S SPECI FI ED.

IN A LETTER RECEI VED AFTER THE | SSUANCE OF THE PROPOSED PLAN, PADER | DENTI FI ED ADDI TI ONAL
REGULATI ONS THAT THEY CONSI DERED ARARS, SPECI FI CALLY 25 PA. CODE SS 264.1, 264.300, 264.310 OR
25 PA. CODE SS 265.1, 265.300, 265.310, WH CH SPECI FY CLOSURE AND POSTCLOSURE CARE OF A

LANDFI LL. AFTER CONS| DERATI ON, EPA DETERM NED THAT 25 PA. CODE SS 265.1, 265.300, AND 265. 310
WERE RELEVANT AND APPROPRI ATE. EPA HAS WAl VED THESE REQUI REMENTS, Cl TI NG SECTI ON 121( D) (4) (D)
OF CERCLA, WH CH ALLOAS WAl VERS WHEN THE SELECTED REMEDI AL ACTI ON WLL ATTAI N AN EQUI VALENT
STANDARD OF PERFORMANCE AS COVPLI ANCE W TH THE ARAR. THE SO L VAPOR EXTRACTI ON SYSTEM IN
CONJUNCTI ON W TH THE GROUND WATER PUMP AND TREAT SYSTEM WLL ATTAIN AN EQUI VALENT STANDARD OF
PERFORVANCE.

TH S ROD SPECI FI ES THAT ANY WATER CAPTURED DURI NG SO L VAPCR EXTRACTI ON W LL BE TREATED W THI N

THE PUVP AND TREAT SYSTEM FOR CPERABLE UNIT 2. THEREFORE, ANY CONTAM NATI ON W THI N THE CAPTURED
WATER W LL BE PROPERLY TREATED.

#TA



TABLE 1
SUMVARY OF SURFACE SO L SAMPLE ANALYSES

SAMPLE CONCENTRATI ON | N M LLI GRAMS PER Kl LOGRAM
LOCATI ON (M&F KG

TCA TCE PCE DCA ETHYLBENZENE XYLENE
16 0.019 0.001 0.053 ND ND
17 22 0.06 0.46 4.2 0.92 11
ND = NOT DETECTED.
TABLE 2
SUMVARY CF EXPOSURE PATHWAYS
CONTAM NATED MEDI A EXPOSURE PATHWAY

GROUND WATER I NGESTI ON ( DRI NKI NG
| NHALATI ON ( SHOWER! NG)

SURFACE WATER | NGESTI ON ( RECREATI ON)
DERVAL CONTACT ( SW MM NG)
FI SH | NGESTI ON
saL I NGESTI ON ( CHI LD TRESPASS)
DERVAL CONTACT
| NHALATI ON ( WORKERS)
TABLE 3

EXPOSURE ASSESSMENT ASSUVPTI ONS

(FOR RESI DENTS UNLESS OTHERW SE NOTED)

ADULT MASS (KG) : 70
CHI LD MASS (AGE 3-6, KO : 17
LENGTH OF LI FETI ME ( YRS) : 75
LENGTH OF ADULT EXPCSURE ( YRS) : 30
LENGTH OF CH LD EXPCSURE ( YRS) : 4
TAP WATER CONSUMED (1) (1/ DAY) : 2
FI SH CONSUVED (G DAY) : 35
SURFACE WATER | NGESTED (2) (1/ DAY)

ADULT 0.01

CH LD : 0.1
RECREATI ON EVENTS/ YEAR, ADULT : 30
RECREATI ON EVENTS/ YEAR, CHI LD : 60
REC. EVENT DURATI ON ( HOUR) : 1
SKI N SURFACE AREA, ADULT (SQR QM) : 18150

SKI N SURFACE AREA, CHILD (SQR QM) : 7540



SO L | NGESTI ON ( M3 EVENT) : 200
SO L | NGESTI ON EVENTS/ YEAR : 10

(1) TAP WATER CONCENTRATI ON | S 90 PERCENT UPPER BOUND CONFI DENCE LEVEL
OF THE MEAN CONCENTRATI ON.

(2) SURFACE WATER CONCENTRATION IS THE MAXI MUM OBSERVED CONCENTRATI ON.

TABLE 4

CANCER POTENCY FACTORS ( CPFS) AND REFERENCE DOSES (RFDS)
FOR CONTAM NANTS OF CONCERN.

CONTAM NANT ORAL | NHALED ORAL | NHALED

RFD RFD CPF CPF
(MT KG D) (M3 KG D) (- 1)

TCA 0. 09( A NA NA NA

DCA 0. 1(B) 0. 1(B) 0. 091( A) 0. 091( A)

PCE 0. 01(A) NA 0. 051(B) 0. 0018( B)

TCE NA NA 0.011(B) 0. 017(B)

DCE 0. 009( A) NA 0. 6(A) 1.2(A)

NA = NOT AVAI LABLE

A = IRS (SOURCE CF DATA)

B = HEAST (SOURCE OF DATA)

TABLE 5

CANCER RI SKS POSED BY THE CRYOCHEM S| TE CURRENT EXPOSURES

EXPOSURE Rl SK

I NCI DENTAL SURFACE WATER | NGESTI ON

CHI LD 2.48 X (10-7)
ADULT 2.26 X (10-8)
CHI LD+ADULT 2.71 X (10-7)

DERVAL CONTACT W TH SURFACE WATER

CHI LD 1.63 X (10-5)
ADULT 3.57 X (10-5)
CHI LD+ADULT 5.20 X (10-5)

FI SH | NGESTI ON
CHI LD 3.11 X (10-6)
ADULT 5.67 X (10-6)



CH LD+ADULT

8.78 X (10-6)

ALL CURRENT EXPOSURE ROUTES COVBI NED

CH LD
ADULT
CH LD+ADULT

EXPOSURE

DRI NKI NG WATER

CH LD
ADULT
CH LD+ADULT

1.96 X (10-5)
4.14 X (10-5)
6.10 X (10-5)

TABLE 6

CANCER RI SKS POSED BY THE CRYOCHEM
SI TE - POTENTI AL FUTURE EXPOSURES

R SK
1.45 X (10-3)

.64 X (10-3)
4.09 X (10-3)

N

I NHALATI ON WH LE SHOWERI NG

CH LD
ADULT
CH LD+ADULT

2.88 X (10-3)
5.25 X (10-3)
8.13 X (10-3)

ALL FUTURE EXPOSURE PATHWAYS COVBI NED

CH LD
ADULT
CH LD+ADULT

EXPOSURE

CH LD
ADULT
CH LD+ADULT

4.33 X (10-3)
.89 X (10-3)
1.22 X (10-2)

~

TABLE 7

CANCER RI SKS POSED BY THE CRYOCHEM
SITE - ALL EXPOSURE PATHWAYS

Rl SK
4.35 X (10-3)
7.93 X (10-3)
1.23 X (10-2)
TABLE 8

CURRENT EXPCSURE HAZARD | NDEXES (HI)



EXPOSURE HAZARD | NDEX

| NCI DENTAL SURFACE WATER | NGESTI ON
CHI LD 2.65 X (10-3)
ADULT 3.43 X (10-6)

DERMVAL CONTACT W TH SURFACE WATER
CHI LD 1.74 X (10-1)
ADULT 5.07 X (10-2)

FI SH | NGESTI ON
CHI LD 4.43 X (10-2)
ADULT 1.07 X (10-2)

ALL CURRENT EXPCSURE ROUTES COVBI NED

CHI LD 2.21 X (10-1)
ADULT 6.14 X (10-2)
TABLE 9

POTENTI AL FUTURE EXPOSURE HAZARD | NDEXES
EXPOSURE HAZARD | NDEX
DRI NKI NG WATER
CHI LD 5.76
ADULT 1.40
| NHALATI ON VWH LE SHOWERI NG
CHI LD 1.92 X (10-2)
ADULT 4.67 X (10-3)

ALL FUTURE EXPOSURE PATHWAYS COVBI NED

CH LD 5.78
ADULT 1.40
TABLE 10

HAZARD | NDEXES FOR ALL EXPOSURE RQUTES

CH LD 6. 00
ADULT 1.47
TABLE 11

SUMVARY OF SUMMVERS MCDEL CALCULATI ONS.

voC MAXI MUM SO L ALLOMBLE SO L



CONCENTRATI ON CONCENTRATI ON,

(MZ KG W TH MCLS

(M3 KQ
TCA 22 26
DCA 4.2 88
PCE 0. 46 1.53
TCE 0. 06 0.53
ETHYL BENZENE 0.92 654
XYLENE 11 2020

TABLE 12

REMEDI AL GBJECTI VES FOR OJ3

1 PROTECT PUBLIC HEALTH, WELFARE, OR ENVI RONMENT.

2. PREVENT FURTHER M GRATI ON OF CONTAM NANTS FROM THE SO L TO THE
GROUND WATER

3. PREVENT SO L CONTAM NANT M GRATI ON | NTO UNAFFECTED AREAS.

TABLE 13A

ESTI MVATED COSTS FOR ALTERNATI VE 2: SAMPLI NG
SO L VAPCR EXTRACTI ON, EX-SI TU, REMOVAL AND DI SPCSAL
I N AN RCRA SUBTI TLE C LANDFI LL,
AND CONFI RVATORY SAMPLI NG

PRELI M NARY SAMPLI NG ANALYSI S AND

SO L VAPOR VENTI NG/ CONFI RVATORY SAMVPLI NG 32, 000
TRANSPORT TO LANDFI LL 1, 200
LOADI NG 1, 200
DI SPOSAL AT HAZARDOUS WASTE LANDFI LL 29, 050
BACKFI LL AND REVEGETATI ON 1, 000
HEALTH AND SAFETY EQUI PNENT 1, 000
SUBTOTAL 65, 450
Bl D CONTI NGENCY (15 PERCENT) 9,818
SCOPE CONTI NGENCY (20 PERCENT) 13, 090
CONSTRUCTI ON' SUBTOTAL 88, 358
PERM TTI NG AND LEGAL ACTIVITIES (5 PERCENT) 4,418
ENG NEERI NG DESI GN (7 PERCENT) 6, 185
CONSTRUCTI ON' SERVI CES (8 PERCENT) 7,069

TOTAL CAPI TAL COsT 106, 029



TABLE 13B

ESTI MATED COSTS FOR ALTERNATI VE 2: SAMPLI NG
SO L VAPCR EXTRACTION, I N-SITU REMOVAL AND DI SPCSAL
I N AN RCRA SUBTI TLE C LANDFI LL,
AND CONFI RVATORY SAMPLI NG

PRELI M NARY SAMPLI NG ANALYSI S AND

SO L VAPCR EXTRACTI ON CONFI RVATCRY SAVPLI NG 40, 000
TRANSPCRT TO LANDFI LL 1, 200
LOADI NG 1, 200

DI SPOSAL AT HAZARDOUS WASTE LANDFI LL 29, 050
BACKFI LL AND REVEGETATI ON 1, 000
HEALTH AND SAFETY EQUI PNENT 1, 000
SUBTOTAL 73, 450
Bl D CONTI NGENCY (15 PERCENT) 11, 018
SCOPE CONTI NGENCY (20 PERCENT) 14, 690
CONSTRUCTI ON' SUBTOTAL 99, 158
PERM TTI NG AND LEGAL ACTI VI TI ES (5 PERCENT) 4,958
ENG NEERI NG DESI GN (7 PERCENT) 6, 941
CONSTRUCTI ON SERVI CES (8 PERCENT) 7,933
TOTAL CAPI TAL COST 118, 989

TABLE 14A

ESTI MATED COSTS FOR ALTERNATI VE 3: SAMPLI NG
SO L VAPCR EXTRACTI ON, EX-SI TU, AND CONFI RVATORY SAMPLI NG

PRELI M NARY SAMPLI NG ANALYSI S AND

SO L VAPOR VENTI NG CONFI RVATORY SAMPLI NG 32, 000
HEALTH AND SAFETY EQUI PVENT 1, 000
SUBTOTAL 33, 000
Bl D CONTI NGENCY (15 PERCENT) 4, 950
SCOPE CONTI NGENCY (20 PERCENT) 6, 600
CONSTRUCTI ON' SUBTOTAL 44, 550
PERM TTI NG AND LEGAL ACTI VI TIES (5 PERCENT) 2,228
ENG NEERI NG DESI GN (7 PERCENT) 3,119
CONSTRUCTI ON SERVI CES (8 PERCENT) 3,564

TOTAL CAPI TAL COST 53, 460



TABLE 14B

ESTI MATED COSTS FOR ALTERNATI VE 3: SAMPLI NG
SO L VAPCR EXTRACTI ON, I N-SITU, AND CONFI RVATORY SAMPLI NG

PRELI M NARY SAMPLI NG ANALYSI S AND

SO L VAPOR EXTRACTI ON/ CONFI RVATCRY SAVPLI NG 40, 000
HEALTH AND SAFETY EQUI PVMENT 1, 000
SUBTOTAL 41, 000
Bl D CONTI NGENCY (15 PERCENT) 6, 150
SCOPE CONTI NGENCY (20 PERCENT) 8, 200
CONSTRUCTI ON' SUBTOTAL 55, 350
PERM TTI NG AND LEGAL ACTI VI TIES (5 PERCENT) 2,768
ENG NEERI NG DESI GN (7 PERCENT) 3, 875
CONSTRUCTI ON SERVI CES (8 PERCENT) 4,428

TOTAL CAPI TAL COST 66, 420



TABLE 15
ESTI MATED COSTS FOR ALTERNATI VE 4: SAMPLI NG
REMOVAL AND DI SPCSAL | N AN OFF- SI TE | NCI NERATCR,
AND CONFI RVATORY SAMPLI NG

PRELI M NARY SAMPLI NG ANALYSI S AND

CONFI RVATORY SAMPLI NG 4, 000
TRANSPORT, TREATMENT AND DI SPOSAL
AT A RCRA | NCl NERATOR 111, 300
BACKFI LL AND REVEGETATI ON 1, 000
HEALTH AND SAFETY EQUI PVENT 1, 000
SUBTOTAL 117, 300
Bl D CONTI NGENCY (15 PERCENT) 17, 595
SCOPE CONTI NGENCY (20 PERCENT) 23, 460
CONSTRUCTI ON SUBTOTAL 158, 355
PERM TTI NG AND LEGAL ACTIVI TIES (5 PERCENT) 7,918
ENG NEERI NG DESI GN (7 PERCENT) 11, 085
CONSTRUCTI ON SERVI CES (8 PERCENT) 12, 668
TOTAL CAPI TAL COST 190, 026
TABLE 16

ESTI MATED COSTS FOR ALTERNATI VE 5: SAMPLI NG AND CAPPI NG

PRELI M NARY SAMVPLI NG/ ANALYSI S 2, 000
CONCRETE LAYER 6, 380
SAND LAYER 1, 700
GEOVEVBRANE 3, 000
GUNDSEAL/ CLAYMAX 3, 000
HEALTH AND SAFETY EQUI PNENT 1, 000
SUBTOTAL 17, 080
Bl D CONTI NGENCY (15 PERCENT) 2, 560
SCOPE CONTI NGENCY (20 PERCENT) 3,420
CONSTRUCTI ON' SUBTOTAL 23, 069
PERM TTI NG AND LEGAL ACTIVI TIES (5 PERCENT) 1, 150
ENG NEERI NG DESI GN (7 PERCENT) 1, 160
CONSTRUCTI ON SERVI CES (8 PERCENT) 1, 850
SUBTOTAL CAPI TAL COST 27, 230

OPERATI ON AND MAI NTENANCE, PRESENT

WORTH 7,686
(ANNUAL REVI EW AND NMAI NTENANCE FOR

30 YEARS AT A 5 PERCENT | NTEREST RATE)

TOTAL CAPI TAL COST 34, 920



